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Attachment 1

Summary of Parameters of Interest Data by Well
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ABBREVIh..ONS

NR not required and/or requested
U The material was analyzed for, but was not detected above the level of the associated value.	 The associated value may

be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J The associated value is an estimated quantity.
UJ The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.
R The data are unusable.

699	 52 - 57	 049	 A. B. C. etc.

G

SAMPLE IDENTIFICATION KEY	 area	 well number	 depth of sample duplicate, equipment blank,
(699 = 600 Areal	 field blank, or trip blank
(299 = 200 Area)

WELL 699-52-57 - PARAMETERS OF INTEREST- SOIL SAMPLES

SAMPLE

NUMBEfl

SAMPLE

TYPE

PARAMETER OF INTEREST

Nitrite Nitrate Phosphate Sulfate Total Cy ankle Selanktm Blsmuth Free Cyanide

699-52-57.001 soli < 0.5 m0/K9 2.9 m91K9 (11.1) < 3.0 mgiK9 < 6.0 m9/K9 O (R) < 0.5 mpIK9 (WI < 10.0 m9/K9 < 0.2 mpIK9 (UJ)

699-52-57-027 Boil < 0.5 m9/K9 1.6 m9/K9 < 3.0 m9/K9 22.7 m9/K9 0 (.11 < 0.6 mgIK9 (UJJ < 10.0 m9/K9 < 0.2 m9IK9 (UJI

699-52-67-049
(equipment blank)

water < 5.0 pg/L < 6.0 fg/L < 31.0 1gIL < 65.0 AIL 0.4 rglL (J) < 3.75 IgIL < 7.26 IQ/L NR

699.52-57-060 Bob < 0.5 m9/K9 1.2 m9/K9 < 3.0 mg/Kg 19.7 mpIK9 0.6 m9tK9 < 0.6 m9/Kg (UJ) < 10.0 m9/K9 NR

699.52-57-050A
(ambient field blank)

water < 5.0 rg/L < 6.0 All. < 31.0 pIL < 55.0 1.gIL 0.9 AIL (J) < 3.75 /q/L < 7.25 IgIL NR

699 .62-57-074
(equipment blank)

water < 5.0 p91L (UJ) 56.2 sglL (J) < 31.0 IgIL (UJI < 55.0 AIL 0.1 MIL W) < 3.75 rglL < 7.25 AIL NR

699-62-57-077 Bog < 0.5 mutK9 1.0 m9/k9 < 3.0 m4/K9 15.0 m9/K9 0.1 mpIK9 < 0.5 m9/K9 (UJI < 10.0 m9/K9 NR

699-62-57-077A
(ambient tlald blank)

water < 5.0 /q/L IUJI < 5.0 /q IL (UJ) < 31.0 /q/L IUJ) < 55.0 LGIL 0.1 AIL (JI < 3.75 aQIL < 7.26 aglL NR

699.52-67-077-B
(duplicate sample)

son < 0.5m9/K9 0.9 m9/K9 < 3.0 m9/K9 13.3 m9/K9 0.1 m9/K9 < 0.5 mpIK9 (UJ) < 10.0 ngIK9 NR

699-52-67-101.5 sail < 0.2 me/K9 0.4 m9/K9 < 0.6 mpIK9 5.4 mBtK9 < 0.1 mpIK9 (UJI < 0.3 mpIK9 (UJI < 0.1 m9tK9 (11.1) NR

699-52-57-125
(trip blank)

water < 14.9 AIL < 14.9 rq/L < 60.0 AIL < 250.0 /q/L < LO AIL < 3.75 m/L < 7.25 rglL NR

699.52-57-126 Bail < 0.2 m91K9 0.5 m9/K9 < 0.6 m1IK9 4.4 ngIK9 < 0.1 m9/K9 IUJI < 0.3 mpIK9 IUJ) < 0.1 mpIK9 (UJ) NR

699-52-57-153 cop < 0.2 m9fK9 < 0.2 m9tK9 < 0.6 mpIK9 4.9 mpIK9 < 0.1 mpIK9 (UJI I	 < 0.3 m9/K9 (UJI I < 0.1 m9/K9 W) NR



ABBREVI/, -ONS

NR not required and/or requested

U The material was analyzed for, but was not detected above the level of the associated value. The associated value may
be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).

J The associated value is an estimated quantity.
UJ The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.

R The data are unusable.

699	 52 - 57	 049	 A. B. C. etc.

SAMPLE IDENTIFICATION KEY	 area	 well number	 depth of sample duplicate, equipment blank,

(699 = 600 Area)	 field blank, or trip blank

(299 = 200 Area)

WELL 699-55-55 - PARAMETERS OF INTEREST- SOIL SAMPLES

SAMPLE

NUMBEfl

SAMPLE

TYPE

PARAMETER OF INUMST

Nitrite Nitrate Phosphate Sulfite Total Cyanide Selenium Bismuth Free Cyanide

699.55-66-001 toll < 0.5 m9/K9 <0.5 mo1KU < 3.0 molKO < 6.0 nwlKU 0.1 no/KO < 0.6 mw/KO (UJ) < 10.0 mg/KO < 0.2 mo/KO (UA

699.66-56.026 a09 < 0.5 m9/KO 1.2 molKO < 3.0 molKO 17.2 mpIK9 0 (J) < 0.5 nw/KO fUJ) < 10.0 nwfKO < 0.2 mg/KO (UJ)

699-55-55-M
(equipment blank)

water < 14.9 c1l. < 14.9 /q/L < 60.0 /q/L < 260.0 FgIL 1.6 FQIL IJ) < 3.76 Fq/L < 7.26 FgIL NR

699-55-55-050 soil < 0.2 m91KO 0.4 mpIK9 < 0.6 mg/Kg 6.2 mpIK9 < 0.1 m9/K9 (UJ) < 0.3 nw/K9 (UJ) < 0.1 no/K9 (UJ) NR

699 .66 .66-060A
(ambient field blank)

water < 14.9 /q/L < 14.9 F9/L < 60.0 Fo/L < 260.0 F9/L < 1.0 p/L (UJ) < 3.75 FgIL < 7.26 FLAIL NR

699-55-55.073
(equipment blankl

water < 14.9 AIL (UJ) 35.9 Fq/L (U) < 60.0 A/L < 250.0 so/L < 1.0 x/L (UJ) < 3.75 PGIL < 7.26 Fq/L NR

699-55-65-075 soil < 0.2 m9/K9 0.5 mg/Kg < 0.6 m9IKO 17.6 mg/Kg < 0.1 mpIK9 (U.I) < 0.3 mg/K9 (UJ) < 0.1 mpIK9 (UJ) NR

699-55-55-075A
(ambient field blank)

water < 14.9 AIL < 14.9 F9/L < 60.0 AIL < 250.0 ;9/L < 1.0 A/L NJ) < 3.75 MIL < 7.26 ;GIL NR

699-55-56.096
(tdp blank)

water < 14.9 Fq/L 31.6 FAIL (U) < 60.0 FOIL < 250.0 FCIL < 1.0 kQIL < 3.75 F9/L < 7.25 FOIL NR

699-55-55. 101 ao9 < 0.2 mo/KO 0.6 nw/K9 < 0.6 mg/Kg 15.2 mpIK9 0.1 m9/KO (J) < 0.3 nwlKU fUJ) < 0.1 molKO (UJ) NR

699-55-55-126 eo9 < 0.2 m9/K9 0.5 m9/KO < 0.6 molKO 21.3 mg/Kg 0.1 m9/K9 (U) < 0.3 mo/K9 (UJ) < 0.1 m9/K9 (UJ) NR

699.66.55-125A
(duplicate sample)

soil < 0.2 mo/KO 0.5 mg/Kg < 0.6 mp/K9 16.1 "/Kg < 0.1 mg/K9 (UJ) < 0.3 m9/K9 fUJ) < 0.1 m9/K9 (UJ) NR

699-56.65-150 sop < 0.2 mpIK9 0.5 mg/K9 < 0.6 mg/Kg 26.7 mo/KO < 0.1 mo/Ko (UJ) < 0.3 mpIK9 (UJ) < 0.1 mo/K9 (UJ) NR
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ABBREVIA, S

NR	 not required and/or requested
U	 The material was analyzed for, but was not detected above the level of the associated value. The associated value may

be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J	 The associated value is an estimated quantity.
UJ	 The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.
R	 The data are unusable.

699	 52 - 57	 049	 A, B, C, etc.

SAMPLE IDENTIFICATION KEY 	 area	 well number	 depth of sample duplicate, equipment blank,

(699 = 600 Area)	 field blank, or trip blank

(299 = 200 Area)

WELL 299-E33-38 - PARAMETERS OF INTEREST- SOIL SAMPLES

SAMPLE

NUMBER

' SAMPLE

TYPE

PARAMETER OF INTEREST

Nitrite NBrate Phosphate Sulfate Total CyanNds Selardum Bismuth Free Cyanlda

299-E33-38.006.2 soil	 < 0.2 mp/Kp 0.6 mg/Kg < 0.6 mp/Kp 6.3 mg/Kg < O.1 mg/KU < 1.3 AIL 1UJ) < 4.3 WL )UJ) NR
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ABBREVIt-ONS

NR not required and/or requested
U The material was analyzed for, but was not detected above the level of the associated value.	 The associated value may

be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J The associated value is an estimated quantity.
UJ The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.

R The data are unusable.

699	 52 -	 57 049 A. B. C. etc.

SAMPLE IDENTIFICATION KEY area	 well number depth of sample duplicate, equipment blank,

(699 = 600 Area) field blank, or trip blank

(299 = 200 Area)

WELL 299-E33-4O - PARAMETERS OF INTEREST- SOIL SAMPLES

SAMPLE

NUMBER

SAMPLE

TYPE

PARAMETER of WTEREST

Nitrha Nitrate Phosphate Sulfate Total Cyanide Selenium Bismuth Free Cyanide

299-E33.40.008 son < 0.2 ma/Kg 0.9 m91K9 < 0.6 mpIK9 15.0 m01K0 < 0.1 m9/K9 (UJ) < 1.3 SOIL (UJ) < 4.3 A/L (UJ) NR

299-E33-40-200
Rrip blank)

water < 14.9 /q/L 27.1 /q/L < 60.0 /ulL < 260.0 /q/L < 10.0 /q/L < 5.0 'GIL < 10.0 ru/L NR

299-E33.40.201
(equipment blank)

water < 14.9 q/L < 14.9 A/L < 60.0 AIL < 250.0 /q/L < 10.0 tcll. < 5.0 pq/L < 10.0 ;OIL NR

299-E3340.201A water < 14.9 /q/L < 14.9 AIL < 60.0 AIL < 250.0 .UIL < 10.0 /.0/L < 5.0 rq/L < 10.0 p01L NR

299-E33-40-201.7 wit < 2.0 m0/KU 6.2 mo/Ka < 6.0 mg 1KU 98.4 m9/KU < 1.0 mg1KU (UJI < 6.0 me/KU (R) < 1.0 mu/KU (UJ) NR

299-E334&201 7A
(duplicate sample)

soil < 2.0 mu/KU 7.8 m0/KU < 6.0 m41KU 76.3 mu/KU WI < 1.0 mu/KU < 5.0 mg/KU (R) < 1.0 mU/KU IUJI NR



Attachment 2

Summary of Total Organic Carbon Data by Well
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ABBREVIATIONS

NR	 not required and/or requested
U	 The material was analyzed for, but was not detected above the level of the associated value. The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J	 The associated value is an estimated quantity.
UJ	 The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.
R	 The data are unusable.

699	 52 - 57	 049	 A. B. C. etc.

SAMPLE IDENTIFICATION KEY 	 area	 well number	 depth of sample duplicate, equipment blank,
(699 = 600 Area)	 field blank, or trip blank
(299 = 200 Area)

TOTAL ORGANIC CARBON SAMPLES - WELL 699-52-57

SAMPLE NUMBER SAMPLE MEDIUM TOTAL ORGANIC
CARBON

DATE COLLECTED DATE ANALYZED

699-52-57-157A water (trip blank) 0.41 ug/ml 10/23/90 10/26/90

699-52-57-1578 water (equipment blank) 0.99 /rg/ml 10/23/90 10/26/90

699-52-57-160A water (ambient field
blank)

0.65 /rg/ml 10/23/90 10/26/90

699-52-57-160 soil 61.0 mg/Kg 10/23/90 10126/90

699-52-57-160B soil (duplicate sample) 84.1 mg/Kg 10/23/90 10/26/90

699-52-57-162.0 soil 47.9 mg/Kg 10/26/90 11/13/90



ABBREVIAirONS

NR	 not required and/or requested
U	 The material was analyzed for, but was not detected above the level of the associated value. The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J	 The associated value is an estimated quantity.
UJ	 The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.
R	 The data are unusable.

699
	

52 - 57
	

049
	

A. B. C. etc.

SAMPLE IDENTIFICATION KEY
	

area	 well number
	

depth of sample duplicate, equipment blank,
(699 = 600 Area)
	

field blank, or trip blank
(299 = 200 Area)

TOTAL ORGANIC CARBON SAMPLES - WELL 699-50-53B

SAMPLE NUMBER SAMPLE MEDIUM TOTAL ORGANIC
CARBON

DATE COLLECTED DATE ANALYZED

699-50-5313-1213 soil '94pg/g (J) 04/25/90 05/01/90

699-50-5313-155.7 soil (duplicate sample) 43 pg/g (J) 04/25/90 05/01/90

699-50-536-208 soil 22.6 mg/Kg (J) 10/10/90 04/27/90

699-50-536-208A soil (duplicate sample) 26.5 mg/Kg 10/10/90 04/30/90

699-50-53 13-214 soil 14.1 mg/Kg 10/11/90 10/16/90

699-50-53 13-225 soil 56.6 mg/Kg (R) 10/12/90 10/16/90

LJ
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ABBREVIAliONS

NR not required and/or requested
U The material was analyzed for, but was not detected above the level of the associated value. 	 The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (OL).
J The associated value is an estimated quantity.
UJ The material was analyzed for but was not detected.	 The associated value is an estimate and may be inaccurate or

imprecise.
R The data are unusable.

699	 52 - 57	 049	 A. B. C. etc.

SAMPLE IDENTIFICATION KEY	 area	 well number	 depth of sample duplicate, equipment blank,
(699 = 600 Area)	 field blank, or trip blank
(299 = 200 Area)

TOTAL ORGANIC CARBON SAMPLES - WELL 699-48-50

SAMPLE NUMBER SAMPLE MEDIUM TOTAL ORGANIC
CARBON

DATE COLLECTED DATE ANALYZED

699-48-50-168-1 soil 176 pg/g 05/03/90 05/15/90

699-48-50-168-2 soil (duplicate sample) 131 pg/g 05/03/90 05/15/90

699-48-50-176 soil 149 pg/g 05/04/90 05/16/90

699-48-50-176.7 soil 221 pg/g 05/04/90 05/16/90
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ABBREVIAliONS

NR	 not required and/or requested
U	 The material was analyzed for, but was not detected above the level of the associated value. The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J	 The associated value is an estimated quantity.
UJ	 The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.
R	 The data are unusable.

699	 52 - 57	 0y49	 A. B. C, etc.

SAMPLE IDENTIFICATION KEY	 area	 well number	 depth of sample duplicate, equipment blank,
(699 = 600 Area) 	 field blank, or trip blank
(299 = 200 Area)

TOTAL ORGANIC CARBON SAMPLES - WELL 69949-576

SAMPLE NUMBER SAMPLE MEDIUM TOTAL ORGANIC
CARBON

DATE COLLECTED DATE ANALYZED

699-49-57B-157.5 soil 173 Ng/g (J) 04/24/90 04/27/90

699-49-578-157.5D soil (duplicate sample) 95 pg/g (J1 04/24190 04/27/90

699-49-576-160 soil 69,ug/g (J) 04/24/90 04/27/90

699-49-5713-161 soil 113 pg/g 04/24/90 04/30/90

699-49-57B-216 soil 96.0 mg/Kg (J) 10101/90 10/16/90

699-49-57B-216A soil (duplicate sample) 52.2 mg/Kg (J) 10/01/90 10/16/90

699-49-57B-2168 water (field blank) 0.67 /pg/mI (J) 10/01/90 10/24/90

699-49-5713-216C water (trip blank) 0.40 Ng/mI (J) 10/01/90 10/24/90

699-49-57B-216D water (equipment blank) 0.16 /rg/ml (J) 10/02/90 10/24/90

699-49-576-220 soil 39.0 mg/Kg (J) 10/02/90 10/17/90

699-49-576-229 soil 50.0 mg/Kg (J) 10/08/90 10/18/90

699-49-578-229A raw water 1.34 Ng/ml (J) 10/08/90 10/25/90



ABBREVIATIONS

NR	 not required and/or requested
U	 The material was analyzed for, but was not detected above the level of the associated value. The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J	 The associated value is an estimated quantity.
UJ	 The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.
R	 The data are unusable.

699	 52 - 57	 049	 A. B. C. etc.

SAMPLE IDENTIFICATION KEY 	 area	 well number	 depth of sample duplicate, equipment blank,
(699 = 600 Area)	 field blank, or trip blank
(299 = 200 Area)

TOTAL ORGANIC CARBON SAMPLES - WELL 699 -52-54

SAMPLE NUMBER SAMPLE MEDIUM TOTAL ORGANIC
CARBON

DATE COLLECTED DATE ANALYZED

699-52-54-168.5 soil 280 jug/9 05/22190 05130/90

9
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ABBREVIATIONS

NR	 not required and/or requested
U	 The material was analyzed for, but was not detected above the level of the associated value. The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J	 The associated value is an estimated quantity.
UJ	 The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.
R	 The data are unusable.

699	 52 - 57	 049	 A. B. C. etc.

SAMPLE IDENTIFICATION KEY	 area	 well number	 depth of sample duplicate, equipment blank,
(699 = 600 Area)	 field blank, or trip blank
(299 = 200 Area)

TOTAL ORGANIC CARBON SAMPLES - WELL 699-55-55

SAMPLE NUMBER SAMPLE MEDIUM TOTAL ORGANIC
CARBON

DATE COLLECTED DATE ANALYZED

699-55-55-160 soil 92.3 mg/Kg 10/23/90 10/26/90

699-55-55-160A soil (duplicate sample) 125 mg/Kg 10/23190 10/26/90

699-55-55-162 soil 21.5 mg/Kg (J) 10/23/90 10/26/90

699-55-55-166 soil 61.5 mg/kg 10/24/90 10/26/90

699-55-55-190 soil 23.8 mg/Kg 10/29/90 11/13/90



Attachment 3

Summary of Parameters of Interest Data by Data Package
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ABBREVIATIONS

NR	 not required and/or requested
U	 The material was analyzed for, but was not detected above the level of the associated value. The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J	 The associated value is an estimated quantity.

UJ	 The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or
imprecise.

R	 The data are unusable.

699	 52 - 57	 049	 A. B. C. etc.

SAMPLE IDENTIFICATION KEY 	 area	 well number	 depth of sample duplicate, equipment blank,
(699 = 600 Area)	 field blank, or trip blank
(299 = 200 Area)

DATA PACKAGE #1 - PARAMETERS OF INTEREST- SOIL SAMPLES

SAMPLE PARAMETER OF INTEREST

Nitrite Nitrate Phosphate Sulfate Total Selenium Bismuth FreeNUMBER
Cyanide Cyanide

(mg/kg) (mg/kg) (mg/kg ► ,(mg/kg) (mg/kg) (mg/kg) (mg/kgl (mg/kg)

Detectable Limit (DL) 0.5 0.5 3.0 6.0 0.1-0.4 0.5^ 1O.0 0.2

699-52-57-001 < DL 2.9 (UJ) < DL < OIL 0 (R) < DL (UJ) < OIL < 0.2 (UJ)

699-55-55-001 < DL < DL < DL < DL 0.1 < DL (UJ) < DL < 0.2 (UJ)

699-52-57-027 < DL 1.6 < DL 22.7 0 (J) < DL (UJ) < DL < 0.2 (UJ)

699-55-55-025 < DL 1.2 < DL 1.7.2 0 (J) < DL (UJ) < DL < 0.2 (UJ)

699-52-57-050 < DL 1.2 < DL 19.7 0.6 < DL (UJ) < DL NR

699-52-57-077 < DL 1.0 < DL 15.0 0.1 < DL (UJ) < DL NR

699-52-57-077- 13 < DL 0.9 < DL 13.3 0.1 < DL (UJ) < DL NR
n
Contract Required Detection Limit

Duplicate Sample



ABBREVIATIONS

NR	 not required and/or requested
U	 The material was analyzed for, but was not detected above the level of the associated value. The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J	 The associated value is an estimated quantity.
UJ	 The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.
R	 The data are unusable.

699	 52 - 57	 049	 A. B. C. etc.

SAMPLE IDENTIFICATION KEY	 area	 well number	 depth of sample duplicate, equipment blank,
(699 = 600 Area)	 field blank, or trip blank
(299 = 200 Area)

DATA PACKAGE #1 - PARAMETERS OF INTEREST- WATER SAMPLES

SAMPLE PARAMETER OF INTEREST

NUMBER Nitrite Nitrate Phosphate Sulfate Total Selenium Bismuth Free
Cyanide Cyanide

(p9/L) W/O (p9/L) (p9/L) (p9/L) (!nJ/L) (u9/L) (p9/L)

Detectable Limit (DL) 5.0 5.0 31.0 55.0 1.0 3.75 7.25

699-52-57-049 < DL < DL < DL < DL 0.4 (J) < DL < DL NR
(Equipment Blank)

699-52-57-050A < DL < DL < DL < DL 0.9 (J) < DL < DL NR
(Ambient Field Blank)

699-52-57-074 < DL (UJ) 56.2 (J) < DL (UJ) < DL 0.1 (J) < DL < DL NR
(Equipment Blank)

699-52-57-077A < DL (UJ) < DL (UJ) < DL (UJ) < DL 0.1 (J) < DL < DL NR
(Ambient Field Blank)

Contract Required Detection Limit



ABBREV IS

NR	 not required and/or requested
U	 The material was analyzed for, but was not detected above the level of the associated value. The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J	 The associated value is an estimated quantity.
UJ	 The material was analyzed for but was not detected. The.associated value is an estimate and may be inaccurate or

imprecise.
R	 The data are unusable.

699	 52 - 57	 049	 A. B. C, etc.

SAMPLE IDENTIFICATION KEY	 area	 well number	 depth of sample duplicate, equipment blank,
(699 = 600 Area) 	 field blank, or trip blank
(299 = 200 Area)

DATA PACKAGE #2 - PARAMETERS OF INTEREST- SOIL SAMPLES

SAMPLE PARAMETER OF INTEREST

NUMBER Nitrite

(mg/kg)

Nitrate

(mg/kg)

Phosphate

(mg/kg)

Sulfate

(mg/kg)

Total
Cyanide
(mg/kg)

Selenium

(mg/kg)

Bismuth
I

(mg/kg)

Free
Cyanide
(mg/kg)

Detectable Limit (DL ► 0.2 0.2 0.6 3.8 0.1-0.4 0.3* 0.1 * N/A

699-55-55-050 < OL 0.4 < DL 8.2 < DL (UJ) < DL (UJ) < DL (UJ) NR

699-55-55-075 < DL 0.5 < DL 17.8 < DL (UJ) < DL (UJ) < DL (UJ) NR

699-52-57-101.5 < DL 0.4 < DL 5.4 < DL (UJ) < DL (UJ) < DL (UJ) NR

699-55-55-101 < DL 0.8 < DL 15.2 0.1 (J) < DL (UJ) < DL (UJ) NR

699-55-55-125 < DL 0.5 < DL 21.3 0.1 (U) < DL (UJ) < OIL (UJ) NR

699-55-55-125A DL 0.5 < DL 16.1 < DL (UJ ► < DL (UJ) < OIL (UJ) NR

699-52-57-128 < DL 0.5 < DL 4.4 <. DL (UJ) < DL (UJ) < DL (UJ) NR

699-52-57-153 < DL < DL < DL 4.9 < DL (UJ) < DL (UJ) < DL (UJ) NR

699-55-55-150 < DL 0.5 < DL 26.7 < DL (UJ) < DL (UJ) < DL (UJ) NR

* Instrument Detection Limit
Duplicate Sample
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ABBREVIAI IS

NR	 not required and/or requested
U	 The material was analyzed for, but was not detected above the level of the associated value. The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J	 The associated value is an estimated quantity.
UJ	 The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.
R	 The data are unusable.

699	 52 - 57	 0449 	 A. B. C. etc.

SAMPLE IDENTIFICATION KEY	 area	 well number	 depth of sample duplicate, equipment blank,
(699 = 600 Area)	 field blank, or trip blank
(299 = 200 Area)

DATA PACKAGE #2 - PARAMETERS OF INTEREST- WATER SAMPLES

SAMPLE PARAMETER OF INTEREST

NUMBER Nitrite Nitrate Phosphate Sulfate Total Selenium Bismuth Free
Cyanide Cyanide

(p9/L) (p9/L) (p9/L) (V9/L) Ur9/L) (p9/L) (p9/L) (p9/L)

Detectable Limit (DL) 14.9 14.9 60.0 250.0 1.0 3.75 7.25

699-55-55-048 < DL < DL < DL < DL 1.5 (J) < DL < DL NR
(Equipment Blank)

699-55-55-050A < DL < DL < DL < DL < DL (UJ) < DL < DL NR
(Field Blank)

699-55-55-073 < DL 35.9 (U) < DL < DL < DL (UJ) < DL < DL NR
(Equipment Blank)

699-55-55-075A < DL < DL < DL < DL < DL(UJ) < DL < DL NR
(Field Blank)

699-55-55-098 < DL 31.6(U) < DL < DL < DL < DL < DL NR
(Trip Blank)

699-52-57-125 < DL < DL < DL < DL < DL < DL < DL NR
(Trip Blank)

Contract Required Detection Limit



ABBREIrIA NS

NR	 not required and/or requested
U	 The material was analyzed for, but was not detected above the level of the associated value. The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J	 The associated value is an estimated quantity.
UJ	 The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.
R	 The data are unusable.

SAMPLE IDENTIFICATION KEY area
(699 = 600 Area)
(299 = 200 Area)

52 - 57

well number
1

depth of sample

A. B. C. etc.

duplicate, equipment blank,
field blank, or trip blank

DATA PACKAGE #3 - PARAMETERS OF INTEREST- SOIL SAMPLES

SAMPLE PARAMETER OF INTEREST

NUMBER Nitrite Nitrate Phosphate Sulfate Total Selenium Bismuth Free
Cyanide Cyanide

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (Pg/L) (pg/L) (mg/kg)

Detectable Limit (DL) 0.2 0.2 0.6 3.7 0.1-0.4 1.3M 4.3*

299-E33-38-006.2 < 0.2 0.6 < 0.6 6.3 < 0.1 < 1.3 (UJ) < 4.3 (UJ) NR

299-E33-40-008 < 0.2 0.9 < 0.6 15.0 < 0.1 (UJ) < 1.3 (UJ) < 4.3 (UJ) NR

Instrument Detection Limit



ABBREVIAI DVS

NR	 not required and/or requested
U	 The material was analyzed for, but was not detected above the level of the associated value. The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J	 The associated value is an estimated quantity.
UJ	 The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.
R	 The data are unusable.

SAMPLE IDENTIFICATION KEY

699

area
(699 = 600 Area)
(299 = 200 Area)

52 - 57

well number

04
1

depth of sample

A. B. C. etc.

duplicate, equipment blank,
field blank, or trip blank

DATA PACKAGE #4 - PARAMETERS OF INTEREST- SOIL SAMPLES

SAMPLE PARAMETER OF INTEREST

NUMBER Nitrite Nitrate Phosphate Sulfate Total Selenium Bismuth Free
Cyanide Cyanide

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Detectable Limit (DL) 2.0 2.0 6.0 34 1.0 0.5 10.0

299-E33-40-201.7 < 2.0 8.2 < 6.0 98.4 < 1.0 (UJ) < 5.0 (R) < 1.0 (UJ). NR

299-E33-40-201.7A < 2.0 7.8 . < 6.0 76.3 (J) < 1.0 < 5.0 (R) < 1.0 (UJ) NR

Contract Required Detection Limit
Duplicate Sample



ABBREVIA, AS	 d

NR	 not required and/or requested
U	 The material was analyzed for, but was not detected above the level of the associated value. The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J	 The associated value is an estimated quantity.
UJ	 The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.
R	 The data are unusable.

699	 52 - -57	 049	 A. B. C. etc.

SAMPLE IDENTIFICATION KEY	 area	 well number	 depth of sample duplicate, equipment blank,
(699 = 600 Area) 	 field blank, or trip blank
(299 = 200 Area)

DATA PACKAGE #4 - PARAMETERS OF INTEREST- WATER SAMPLES

SAMPLE PARAMETER OF INTEREST

NUMBER Nitrite Nitrate Phosphate Sulfate Total Selenium Bismuth Free
Cyanide Cyanide

(p9/L) (p9/L) (p9/L) (p9/L) (p9/L) (p9/L) (p9/L) W/O

Detectable Limit (DL) 14.9 14.9 60.0 250.0 10.0* 5.0* 60.0x

299-E33-40-200 < 14.9 27.1 < 60 < 250 < 10 < 5 < 10 NR
(Trip Blank)

299-E33-40-201 < 14.9 < 14.9 < 60 < 250 < 10 < 5 < 10 NR
(Equipment Blank)

299-E33-40-201A < 14.9 < 14.9 < 60 < 250 < 10 < 5 < 10 NR
(Ambient Blank)

Contract Required Detection Limit
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00-BP-1 SUMMARY TABLE
aboratory: PNL-325
,DG #: Report 1, Rev 0

PARAMETERS OF INTEREST - water
sample value/qualifier

Parameter DL (ppb) 52-57-049 52-57-050A 52-57-074 55-57-077A
---- -------------- -------------

NIONS (ppb)

nitrite 5 <DL <DL <DL UJ	 <DL UJ
nitrate 5 <DL <DL 56.2 J	 <DL UJ

phosphate 31 <DL <DL <DL UJ	 <DL UJ
sulfate 55 <DL <DL <DL <DL

.N	 (ppb)

total 1 0.4 J 0.9 J 0.1 J	 0.1 J
free NR NR NR NR

GFAA (ppb)

Se 3.75 <DL <DL <DL <DL
Bi 7.25 <DL <DL <DL <DL

R	 not reported and/or requested

11 sample numbers begin with 699- prefix



L^ 0

O-SP-1 SUMMARY TABLE

ooratory: PNL-325

4 x: Report 1, Rev 0

RAMETERS OF INTEREST - soil

sample value/qualifier

Parameter OL 52-57-001	 55-55-001 52 . 57. 027	 55-55-025 55-57. 050 52-57-077 52-57-077.0

.z:zzxxxxsss^zazaxaaxx'azzxaxssszr_zxsazszxxxxzzxxxxxxzz_ xxzzxxxxxxzsza_ xxsxaaxaxaxzzazxx::zzsaxaaxxxazzxxss

.IONS (ppm)

..........

nitrite 0.5 <DL <DL <DL <D1. <DL <OL QL

nitrate 0.5 2.9 UJ <DL 1.6 1.2 1.2 1.0 0.9

phosphate 3 <DL <DL <DL <DL <Ol <OL <Ol

sulfate 6 <DL <OL 22.7 17.2 19.7 15 13.3

i (ppm)
..........

total 0.1-0.4 0 R 0.1 0 J 0 J 0.6 0.1 0.1

free 0.2 <0.2 UJ <0.2 UJ	 <0.2 UJ <0.2 UJ NR NR NR

.FAA (ppb)

...........

Se 3.75 <DL UJ <DL UJ	 <DL UJ <DL UJ <DL UJ	 <OL UJ	 <DL UJ

$1 7.25 <OL NL <OL <DL <DL <OL <OL

t	 not reported and/or requested

I sample nurbers begin with 699- prefix



0
200-BP-1 DATA QUALIFIER DEFINITIONS
-----------------------------------

U

	

	 The material was analyzed for, but was not detected above the level
of the associated value. The associated value may be the Sample
Quantitation Limit (SQL) or the Detection Limit (DL).

J	 The associated value is an estimated quantity.

UJ

	

	 The material was analyzed for but was not detected. The associated
value is an estimate and may be inaccurate or imprecise.

R	 The data are unusable.

13'
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r^
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U

W Westinghouse
Hanford Company

0	 OSM RCRA LEVEL C DATA ASSESSMENT

DATE 12 ZV &9 o	 SAMPLES/MATRIX X99- 52-57-oG &" -52.51 - o5cA

REVIEWED BY c 	 699 -55- 55-oa X99-;t 57-0,77

LABORATORY 'PNL	 4c4i9-5Z-557-027 X99- -57-a776

CASE # PNC. p fp̂ ^cl 1^7^2,	 ^g9-55-ss-ozs ^y9_3^s7-o74

SDG N 14,1A

	

	 b94- 52-57-050 ce9-3z-^.o77q
f^f!-5Z 57 -aN9

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK	 ANALYSIS ?. So(.^Lr

1. 1)6o cl i r)a — ikvw2	 N1A_

2. $law k AA.J^. S

3. MS /MSD

4. 1icL AnoJ^cjs
^ «	 5. Mca^lX SD/ ke-

6.	 0ns,/C2 no 1 94ctc

_._	 7. Qi-a r QC

s.

.,	 9.

10.

t4LA-

A1 A

O

f4 A

An;oA

X_

MIA

O
	 O

K^	 O	 _ i1

A A	 5.^ A ftach wlzj%4

0 = data had no problems
X - data qualified due to minor problems
M - data qualified due to major problems /some data may be unusable

OVERALL ASSESSSMENT: 	 un i..sc .6(b (R) dc.&. -lo lor.J LCS

NOTES: Sw "d t-Itic (G^.r cross ^^ F sa,.,	 ms 's a-

o Refer to the corresponding attachments for explanation of any problems.



•0 QUALITY CONTROL CHECK	 ANALYSIS

LP 1.

2. 31^lk A^w.fysir
4 3. MS I/rtSD

a.(^^a^^ A„^1 4Sk
'

5. Mr^riXS9ik¢.„.
6. Cc l oci54lON Cctilm 1 S4.1
7. _gyiv_r QG

_ a.

_ 9.

10.

JJA

O	 a

—2 0
Ste- a^Qcl^^+wn'f'

GT '

•

Westinghouse
Hanford Companyi	 OSM RCRA LEVEL C DATA ASSESSMENT

DATE 17 IST
—i/? 

o	 SAMPLES/MATRIX

REVIEWED BY 7-A te-rC11

 F/VC

CASE A FAX Faro 'ye4k-* 1Co772

SDG A XIA

DATA ASSESSMENT SUMMARY

0 - data had no problems
X a data qualified due to minor problems
M e data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: _5	 9.9
-'

NOTES:	 }ica.I S of ^QS

o Refer to the corresponding attachments for explanation of any problems.

,.I..,_



0

r^*

r^
I

r^

RCRA LEVEL C OC

Name	 c	 Date ^/ Z/5 ,,q o

QC Check: f^6/c^iH ^► 7^/ yY1 CSC

COMMENTS: 7o -so Iic%s - /-iold;A	 IJIA all Sam

3
^'1La^ 0.1y^,d

Atli 04-f - ni f to.- a of ^7i t e ^f7pSP^ g^ < N^axccida d
Ice- 9" 	 r "q-52- 57- TI'4 GNti AA-+-$46U.- (ocn-5 7--

sample M constituent value/pual

^99-52 57-o7'E r[,^•ra^c '^'T_

/lrfri ^a L.IT
¢ P/tns^lraf@ UT

-°	 to9 c1-52-57-o77^c1 IJi^rc^< ttJ-
N;Frife uT°^'
^sPbQ}c u^-

CN ^-Fo)a.J^ T^9-SZ•57-a27

(o99-55-55-02S

G99 - 52-57-o14 y T
(099-52-57-o5oA T

co95 - 52-57-07 14 T
(o99-52-57- o77A

Sof /

sample A constituent	 value/dual

S'l -o77q



sa

a

0
RCRA LEVEL C OC

Name SFl L-¢.0 
	

Date I'Z l9 0

QC Check : 0 1 c!'itnq ^3/ti tS ^ccsr

COMMENTS: G FA A — s-11 e l cyA w-IJ areal. zcLC^ W r-^ ^.: n ^O yvtp H T

elo

ACTION: Yl031,_

0	 2 of llo'



0

rn

S'

0	 5 of Zgf

sample A constituent value/qual

foY9-52-57-cot	 CN	 F^e^'r,.1,^a

	

,r;tad	 2 .y u

sample # constituent	 value/qual

RCRA LEVEL C OC

Name J	A r'G	 Date 12J5— 19 0)—1 4

QC Check:	 104- 1 k	 Ho.^ tisi. r-

COMMENTS: 7. So It cis- WA

•+. ulw W(cn Fr lr(-ot bh - GO/T('a1N iNgtI.N
Cl^- ;roc.._ G1^H /rrw.:Me.^:a„ ors fo49_s2-5.7-pot efk r dz4ec-bov%S

observed be,loto 1I5-4cA z)er -ro quol-Picr4 jon hosed ovN
rWtA



A

Si

'w

14 of !Z

0	 RCRA LEVEL C OC

Name SA lrirC1n 	 Date I7-156 0

QC Check: Bled l Ancl yU s i_ x G^^

COMMENTS: GFA A
"	 J

-^ft^ at' Co^Ga.+i N A^iO t^
^+

^GGe^C/^ -^ -F(^^1. C/`^ b^N ^ ^LY e.. dt CO^c^N+iY^^^ON

ACTION: 1^LE3^i 9__

C



ualSal

RCRA LEVEL C OC

Name A L^r^^ 	 Date

QC Check:

COMMENTS: (Sr-AA — MS - MSD r'̂ p Gov,
//
erieS and aSCOG^ a^

o.CGe^^c^^Q. 7Cir SQ., Si o.^ta^ysl-.r

ACTION: xorLCL
c

0	 50 of 12
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^`et

.f

n

RCRA LEVEL C OC

Name Le c Date /Z.45 J 9 O

QC Check: ^u D^i CtiT G	 GN O.(^/s,IJ

COMMENTS: 7. So 1; O! — Ql l &Aa. Coh+ee ]?PD's O/<

Anions- di• rode 9M 2607% -For (aq^'S2^ S7_	 al ( o4t r

RFD's 0 4 oe NIA

CAI- at(  r-AJ rIkAol icc,4e— 01T):r o k

sample X constituent	 value/qual
SG`1?-.52-5^ • Ool 'Yi•^fal t	 `Z •9 UT

of /Z

sample # constituent	 value/dual
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RCRA LEVEL C OC

Name TA tr-r'ch -v^ Date iz f5^9 a

QC Check: ^^^(; ^ r o vtc..^^si alt ->

COMMENTS: GFAA — 5+n-a- MSIMS1D QC

Fri L61 — &Rbco.-l-e. TD /.6A b7hk sc Pla --`OUp e- DL

,r	 ACTION: r7o y\JL

(i

0

	

Of /Z



RCRA LEVEL C OC

NameGLDate ,zl^ l9 0

QC Check: /1/laT r i x 

COMMENTS: `6 :%d,6s — ^
4kl;oHs - al [ sp% ?aR W;-f, ^ 75-- 12Z Z Nc ^^^^^¢iwr
cN-arl reCOVer%cs wj-khiH 93-1( (0 70 no orohl^u^s

Z.
er	 ACTION:

(°

R

T

G of /2.
_. J
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RCRA LEVEL C OC

Name^^ 

1^^ 

Date 12, 0

QC Check: M cjr i x -5,01 ke-	 u

COMMENTS:	 B;-yMtA+I% o.AalYliom 	
'•

cJc5p';ke, 7.g w+f{^i ^iib+r-tS^ a(1_ Se	 4e-r ov^alŷ ica ( rp;F m,&

Oki	 Se- s4i1 r'ecoveryiyX of.J W com4ro/6-̂  6)ow)

CXYM 4ul ou—j I yt•2_S

sample N constituent	 value/aual sample # constituent	 value/pual

^• 4- 52-5^-pot S-^ LUt'
A

(09e/-55-55 -001 17 UT

I9 - 52-51 - 07-77 soL LAD-

-laFr9- 55-55-025 So- uJ

rc99 -55- 57-a5o S-e LJL.T

cp`1<t-^2-5?-0?? ao_ L(U

^9-52-5'1-a7r(i 5-P• LA IT

Ci99-52.55- po t	 Fr^.CN	 UT

fa 99 - 5^-55-oor

C0919

G"-55-55-025

•	 4 of /Z



sample d constituent	 value/dual

Co`79-S2-^J-oo^

Awe— 4-o rec,;, let* recovery

:i sample N constituent

Cpl

value/aual

0

^n

RCRA LEVEL C OC

Name -::r'A	 Date I 5^i0

QC Check: (
,,

p
I
;br onrxeoAroI S;i^," pLe_r

COMMENTS: 7 LSD I;c(V — /H,1A

J	
//

r#47o4r_	 l VCr'f^- Jcc, /oH 47L
I
 cL 4-.7 re-covet ex ok

rtN- er.^Joro,&t oo reco veri es ok. LGS recovery 16c  low (4y7w.

fo ►^ X 99 -X2-5?-eAi =I 1  oA&C r C..G S ?o R e k

ACTION: G' taPlr-Fu CSSdci a^eGJ i-a c "A r 6.x A¢r

it

0	 /o of ^,
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Name_ 	

II	

Date __ 12^2-bO

QC Check: _C0. i ^IGi'L ioNt^^yp (.Kiba^P (Cpn^>

COMMENTS: G F-4 74 — oil( iKi

7X_ CC

Ye_-9_ 0

Ps

.n
	

ACTION: —Ad YLQ.

t °.

F"q
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^/
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INTRODUCTION

This data package contains the results obtained by Pacific Northwest

Laboratory ( PNL) staff in the characterization of samples for the 200-BP-1

Groundwater Analysis Project. The samples were submitted for analysis by

Westinghouse Hanford Company (WHC) under the Technical Project Plan (TPP)

17662 and the Quality Assurance Project Plan (QAPjP) ALO-001. The analytical

procedures required for analysis were defined in the Test Instructions (TI)

prepared by the PNL 200-BP-1 Project Management Office in accordance with the

TPP and the QAPjP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of
^r

Custody (CDC) and Sample Analysis Request Forms. The samples were delivered

e'	 at refrigerated temperature to the 300 Area, 325 Building 200-BP-1 Sample

Custodian.

The requested analysis for these samples were the parameters of interest

	

^.	 in the WHC SOW. These parameters of interest are; nitrate, nitrite,

phosphate, sulfate, cyanide, free cyanide, selenium, bismuth, total alpha,

total beta, cesium-137, cobalt-60, ruthenium-106, plutonium-239/240,

plutonium-238, strontium-90, technetium-99, uranium activity, and tritium.

	

?	 The quality control (QC) requirements for each sample are defined in the test

instructions for each sample. The QC requirements outlined in the procedures

and requested in the WHC SOW were followed. Sample duplicates, methods blank,

matrix spikes and matrix spike duplicates were analyzed. All QC data that

exist are include in this Data Package/Report.

The data in this package are reported in separate tables (Tables 2

through 15) for each analyte or method. Four appendices are provided; one for

Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and

Sample Receipt Forms, one that contains the primary inorganic analytical data

and one that contains the primary radiochemistry analytical data.

r-1
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CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and

conditions of the TPP 16772 and PAPjp ALO-001 for completeness. Release of

the data contained in this hard copy data package and in the computer - readable

data submitted on floppy diskette has been authorized by the Project Manager

or the Project Manager's designee, as verified by the following signature.

Q. M. Gillespie
200-BP-1 Project Manager

V)

C%N

c:'

1L 3-^a
Date

Quality Control

I certify that I have reviewed all data in this report/package for

n .	 completeness of the QC data and for compliance with project QC requirements as

defined in the TPP 16772 and the QAPjP ALO-001.

-S

.^.	 ^ ^ R7-^^XJ	 ^z 9 90	 _
_

	

	 . L. Daniel	 Date
PNL ACL Quality Representative
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U	 Table 1: 200-BP-1 Sample Numbers

WHC Samole_Numbe
	

NL—AL0 Samole Number

699-52-57-001
	

90-5335
699-55-55-001
	

90-5336
699-52-57-027
	

90-5343
699-55-55-025
	

90-5344
699-52-57-050
	

90-5345
699-52-57-049
	

90-5346
699-52-57-OSOA
	

90-5347
699-52-57-077
	

90-5350
699-52-57-0776
	

90-5351
699-52-57-074
	

90-5352
699-52-57-077A
	

90-5353

t$
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ANION ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by procedure

PNL-ALO-108, Aqueous Leach of Sludges, Soils, and Other Solid Samples for

Anion Analysis. The sample solution was then analyzed by Ion Chromatography

(IC) according to procedure PNL-ALO-212, Determination of Inorganic Anions by

Ion Chromatography. This method is comparable to EPA method 300.0. The total

analysis was performed in building 325 in the 300 area.

The data are listed in Table 3. Analyses are listed on four separate

tables, a table for each analyte. The data are reported this way to allow

review of sample data, duplicates, blanks, matrix spikes, RPO and % recoveries

for samples of each analyte.

The mean % spike recoveries and their standard deviations (SO) are as

follows:

SAMPLE + SPIKE BLANK	 + SPIKE

_- SOILS WATER SOIL	 AND	 WATER
REQ SO	 9. Y.RC SO	 Y. Y.RC SO	 Y.

m	 NO2-N 94.7 7.1 116.7 5.4 95.0 16.4

NO3-N 100.5 2.6 104.0 2.2 98.9 1.8

PO4-P 90.0 7.0 99.2 2.0 92.3 4.9

--	 SO4 99.1 3.7 103.3 2.8 100.5 0.5

Upon review of the nitrate and sulfate soil analysis of duplicates a mean

and standard deviation of the RPO's of the duplicate values are:

Mean %	 Std dev fyl

NO3-N	 7.8	 10.8

SO4 .	 2.9	 3.2

The values varied due to heterogeneity of sample matrix. The

concentration of the other soil analytes and all analytes for water samples,

was below the detection limits, therefore a relative percent difference is not

calculated.

0	 .7



The hold times for water analysis of anions is 48 hours from sampling to

the time of analysis. Hold times on water samples were met on two water

samples and missed on the other two due to facilities maintenance. Since the

hold times were only missed by 4 . 3 hours and 3.5 hours, there is no impact on

the results. There are no hold times associated with the analysis of soils

except that the analysis of anions be performed within 48 hours of the aqueous

leach of the soils. All leaches of soils were analyzed within the requested 	 j

hold time.

m
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TABLE 3: ANICN IC ANALYSIS DATA

NITRITE

$OLIO SAMPLES
...............

Im

..... *	 • S RECOVERIES.........
Cl C2 CS ...........C3 ......... ...........C6......... C3 C6 C4

SAMPLE SAMPLE OUP BLANK SPIKE SAMPLE SPIKE BLANK SPIKE SPIKE SAMPLE • BLANK LSC
SAMPLE IOII
...............

PML LOGY
.........

(mg/Kg)	 (mg/Kg)
......	 ..........

RPO
.........

(us)
.........

(:g/Kg)
...........

(,ng/Kg)
.........

(mg/Kg)
............

(mg/Kg) SPIKE SPIKE SAMPLE

699.52-57-001 90.5335 <0 1. <0 1. NA -OL 60.9 61.8 51.3
.........

58.1
.........

96.5

.........

98.6
.........

99.3
90-53354 VOL 40L NA 40L 21.4 21.1 98.6 102.6

99.3
699-52-55-001 90-5336 <OL <DL NA <OL 76.1 80.S 72.9 71.6 80.5 71.6 98.0

90 .53364 01. <DL NA <OL 22.5 23.4 96.2 99.3
97.4

699-52. 57 .027 90 .5343 <DL <0 1. NA <DL 23.1 24.9 92.8 100.7
103.9

699 .55 .55 .025 90.5344 <DL <0 l MA <01. 27.5 29.3 93.6 101.3
78.0

699-55 .57-050 90 . 5345 <DL
699 .52-57 .077 90-5350 <0L
699-52-57 .077. 8 90-5351 <DL <OL NA Qt. 24.0 23.4 23.7 23.7 102.6 100.0 101.3

-OL a detection limit of 0.5 mg/Kg (theoretical) man •••-94.7
std. day . 7.1

VA1ER SAMPLE$
...............

---••---• I RECOVERIES .........
C1 C2 CS ...........0 ......... ........... C6......... C3 C6 C4

SAMPLE SAMPLE OUP BLANK SPIKE SAMPLE SPIKE BLANK SPIKE SPIKE SAMPLE • BLANK LSC
SAMPLE 10 41

...............
PNL LOGS
.........

(ug/L)
......

NSA)
..........	 .........

RPO (US)
.........

NSA)
...........	 .........

(ug/L) (ug/L)
...........

(USIA) SPIKE SPIKE SAMPLE

699 . 52-57.049 90-5366 <OL <0 1. NA
......... ......... .........	 .........

699 . 52-57 .OSOA 90-5347 <DL <OL NA 10L 16 410.0 1520.0 1670.0 1520.0 110.5 109.9 102.6
699 .52 . 57 .074 90.5352 (a)	 <OL US	 <DL NA 1610.0 1520.0 1 1 9.1
699 .52-57-077A 90-5353 (b)	 <OL US	 <OL NA 1630.0 1520.0 120.4

<OL a detection limit of 5 ug/L mean

.........

116.7

.........	 .........

9S.0 100.3
std, da

y
. 5.4 16.4 2.1

Nate: RPO only calculated when results are >DL.

(a)Hold time missed by 4.3 hrs.
(b)Hold time missed by 3.5 hrs.
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C3 C6 C4
......•....C3......••. ........... C6......... SAMPLE . BUNK LSC
SPIKE SAMPLE SPIKE BLANK SPIKE SPIKE SPIKE SPIKE SAMPLE

fm9/Kg ) cmg/Kg)
.........

(m9/Kg)........... (ng/Kg)
.........

S AEC. % REC. % REC............
46.4 45.9 44.5 43.1

.........

95.4

.........

97.2

.........

99.1
111.0 16.1 102.0 100.9

101.3
60.2 59.6 53 $3.1 100.7 99.0 100.0
17.9 17.3 100.0 100.9

102.7
20.3 10.5 100.9 100.0

100.0
23.0 21.7 104.0 100.9

101.11

10.3 17.4 10.1 17.6 99.9 97.6 99.1

mean •--100.5
Std. der. 2.6

Cl C2 CS
SAMPLE SAMPLE OUP BLANK

SAMPLE SO#............... PNL LOG#
.........

(mg/KB)
......

(mg/Kg) APO (us)

699.52.57-001 90.5335

..........	 .........
2.9 LAT	 2.3 26.2

.........

1.7
90 .5335R 1.6 1.6 0 eOL

699. 52-55 . 001 90 . 5336 <OL <OL NA <OL
90. 53364 0.4 0.5 0.7 <OL

699.52. 57.027 90 . 5343 1.6 1.6 1.2 <01.

699-55-55-025 90 . 5304 1.2 1.2 1.6 <DL

699-SS-57. 050 90 . 5345 1.2
699. 52. 57.077 90-5350 1.0
699-52-57-077 . 0 90 . 5351 0.9 0.9 1.1 40L

eat a detection limit of 0.5 mg/Kg (theoretical)
0

TABLE 3: ANICN IC ANALYSIS DATA

NITRATE

SOLID . SAMPLES

WATER SAMPLES...............
C1	 C2 CS

SAMPLE	 SAMPLE OUP BLANK
SAMPLE 100............... PNL 1.00

.........
(ug/l)	 (ug/U Apo	 (ug)

699. 52. 57. 049 90 . 5346

......	 ..........	 .........
<OL	 40L

.........

NA
699. 52-57-050A 90-5347 <DL	 <DL NA	 DL
699. 52 . 57. 074 90 . 5352 (a) 56.2 3"	 56.2 0
699.52. 57.077A 90 . 5353 (b)	 <DL UT	 COL NA

*DL a detKCimn Limit of 5 ug/L

NotaK RPO only calculated when results are 4L.

(a) Hold time missed by 4.3 hrs.
(b) NOW time missed by 3.5 hrs.

•-- .- ---- I RECOVERIES---------
...........C3......... ...........C6......... C3 C6 C4
SPIKE SAMPLE SPIKE BLANK SPIKE	 SPIKE SAMPLE • BLANK LSC

(ug/t)
........... IWO

.........
(ug/U	 (ug/L)...........	 ......... SPIKE

.........	 .........
SPIKE SAMPLE

.........

1140.0 1120.0 1140.0	 1130.0 101.0 100.9 100.0
1230.0 1130.0 103.9
1200.0 1130.0 106.2

mean

.........	 .........

104.0 90.9

.........

100.6
std. dev. 2.2 1.0 1.1

/e/c6/146



TABLE 3: A41CN IC ANALYSIS OATA

PHOSPHAtE

SOL10 SAMPLES
...............

r

--••--••- x RECOVERIES.........
C1C2 CS ...........

C3
 ......... ...........C6......... U C6 C4

SAMPLE SA.WLE OUP BLANK SPIKE SAMPLE SPIKE BUNK SPICE SPIKE SAMPLE • BLANK LSC
SAMPLE 109
...............

PNL LOCO
.........

(mg/K9)
......

('9/C9)
..........

RPO
.........

(u9)
.........

(m3/K9)
...........

(m
.........

(o9/K9)	 5/K9) (m9/C9) SPIKE SPIKE SAMPLE

699 . 52 .57. 001 90-5335 <01. <OL NA <0 1. 59.8 66.2
...........

S7

.........

62.2
.........

90.3
.........

91.6

.........

88.3
90 .53354 <OL ml NA 40L 23.2 23.2 100.0 96.9

92.0
699 . 52-55-001 90 .5336 <OL 41 1. NA <0 1. 78.1 86.3 71.S 76.7 90.5 93.2 90.8

90 .53368 1.2 <OL NA <OL 25.1 25.0 98.0 93.9
93.9

699-52 .57-027 90 .5343 <OL <OL NA <0L ' 23.0 26.7 86.1 95.1
92.6

699 .55 .55 .025 90-5344 40L <OL NA <01. 25.6 31.4 81.5 93.9
93.9

699 .55-57-050 90.5345 <0L
699-52-57-077 90-5350 <OL
699 .52 .57.077.3 90 .5351 'Di, <OL NA <OL 20.9 25.1 21.8 25.3 83.3 86.2 92.6

<OL a detecti on limit of 3 m91K9 (theoretical) mean ---•90.0
std. day . 7.0

WATER SAMPLES
...............

---------

% RECOVERIES .........
C1 U CS ...........u--------- ...........C6......... C3 C6 C4

SAMPLE SAMPLE OUP BLANK SPIKE SAMPLE SPIKE BLANK SPIKE SPIKE SAMPLE • BUNK LSC
SAMPLE 109
...............

PNL LOGO
.........

(u9/)
......

(u9/U
..........	 .........

RPO (u9)
.........

(u9/U
...........

(u9/L)
.........

(u9/L) (ug/U SPIKE SPIKE SAMPLE

699 . 52 . 57-049 90 .5346 411 1. 40L NA
........... ......... ......... .........	 .........

699 .52-57 .050A 90 .5347 <0L 401. NA <OL 1570.0 -	 1620.0 1600.0 1630.0 96.9 98.2 98.2
699-52 .57 .074 90 .5352 (0 )	 <01. NT	 <OL HA 1640.0 1630.0 100,6
699 . 52 .57.077A 90 .5353 (b)	 40L uT	 <Ol NA 1630.0 1630.0 100.0

`OL a detection limit of 31 WWI. in

.........

99.2

.........	 .........

92.3 93.5
std, da y. 2.0 4.9 2.6

Note: RPO only calculated when results are >DL.

(a) Hold time missed by 4.3 hrs.
(b) Hold time missed by 3.5 hrs.
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c5...........C3.........

BLANK SPIKE SAMPLE SPIKE
(u9)

.........
(m9/KB)........... (mg/K3)

.........

<OL 203.0 203.0
<01. 72.9 71.3

40L 265.0 265.0
101. 78.5 76.8

<DL 97.5 61.9

40L 116.0 96.2

<OL 87.5 76.9

.......x RECOVERIES---------........... C6--------- CS C6 C4
BLANK SPIKE SPIKE SAMPLE BLANK LSC

(mg/Kg)
...........

(mg/xi)
.........

SPIKE
.........

SPIKE SAMPLE

191.0 191.0 100.0

.........

100.0
.........

98.8
102.2 99.8

99.8
236.0 235.0 100.0 100.4 99.2

99.8 99.6
99.6

92.2 98.8
99.2

102.9 99.2
99.2

	96.5 	 101.6

mean •• .99.1
std. dev.	 3.7

WATER SAMPLES
...............

SAMPLE 10O
..............
699.52.57-049
699.52-57-050A
699-S2.57-074
699-52-57.077A

ct	 C2
SAMPLE SAMPLE CUP

PNl LOGO	 (ug/L)	 (US/L)
.........	 ...... ..........
90-S3.6	 <OL	 <DL
90.5347	 <DL	 <OL
90 . 5352 (a) 40L	 <DL
90.5353 (b) 40L	 <OL

*CL a detection Limit of SS u9/L

TABLE 3: ANION IC ANALYSIS DATA

SULFATE

SOLID SAMPLES
...............

ci C2
SAMPLE SAMPLE OUP

SAMPLE 10O
...............

P41. LOGO
.........

(mg/Kg)
......

(mg/Ka)
..........

RPD
........

699-52-57.001 90. 5335 VOL <OL NA
90-53358 _ <Dl <OL NA

6x'9-52.55-001 90-5336 <OL <OL MA
90. 53364 3.7 4L MA

699. 52 . 57-027 90-5343 22.7 21.3 6.4

699.55-55-025 90 .5344 17.2 16.8 2.4

699 .55 . 57-050 90-5345 19.7
699 .52-57. 077 90. 5350 15
699. 52. 57-077-6 90. 5351 13.3 13.3 0

e01. a detection limit of 6 mg/Kg (theoretical)
N

......... x RECOVERIES .........
c5 ...........C3......... ----------- C6......... C3 C6 C4

BLANK SPIKE SAMPLE SPIKE BLANK SPIKE	 SPIKE SAMPLE • BLANK LSC
APO

.........
Lug)

.........
Lug/L)

........... (ug/L)
.........

NSA)	 NSA)
...........	 .........

SPIKE
.........

SPIKE
.........

SAMPLE
..........

MA
NA -DL 4980.0 4980.0 5040.0	 4990.0 100.0 101.0 100.0
MA 5250.0 5000.0 105.0
NA 5220.0 4980.0 104.8

mean

.........

103.3

.........	 .........

100.S 99.6
std. dev. 2.8 O.S 0.7

Nate: RFD only Calculated khan results are "L.

(a) Hold time missed by 4.3 hrs.
(b) Hold time missed by 3.S hrs.



0	 CYANIDE ANALYSIS RESULTS
The samples and their accompanying qC samples were prepared by procedure

PNL-ALO-270, Total Cyanide in Waters, Solids or Sludges. The methodology is

comparable to CLP SOW 788 Method 335.2 distillation and colorimetric technique

for the analysis of cyanide. The analysis was performed in building 3720 in

the 300 area.

The procedure, PNL-ALO-270, did not reflect the correct CLP standard

preparation guidelines (Section 7.3.2.1 and 7.4.2.1). The analysts made a

deviation to the procedure and used the client requested method, CLP SOW

(788), Method 335.2, for the standard preparation (page 0-76). An Interim

Change Notice (ICN) or revision to the procedure will be written.

One set of samples was inadvertently spiked with a level above the CLP

C7 required spike level.	 The resulting % recovery was above 95%. 	 During the

,-^ analysis of the other samples, the KCN spike solution was found to be 80% of

-^ the specified CLP procedure requirements by titration with AgNO 3 ,	 New KCN

solution was prepared for subsequent batches.

The sample results were below the client required detection limits of 10

pg/L and 1 mg/Kg.	 Sample results are all below 2 ppm therefore, free cyanide

analysis was not required.

Upon review of the sample spiked data results, for soils results, the

mean recovery is 103.3% with a standard deviation of 8% and for water results

the mean recovery is 103.7% with a standard deviation of 2.2%. 	 The spiked

blank results mean recovery is 103.4% with a standard deviation of 9.7%. 	 The

overall spike recovery had a precision of ± 7% and a bias (accuracy) of + 3.5%

on the average.

The general Environmental Protection Agency (EPA) hold time for total

cyanide is 12 days.	 In many cases the hold time was not met.	 The delay in

work is attributed to the above mentioned method/procedure problems and

internal logistics problems with Radiation Protection Technology (RPT).

Attention was spent on analyzing the soil samples to meet (or come as close

to) the hold times as they are more important and more critical to the

investigation of the task.	 Note that the soils greatest "miss" on hold times

is three days (Table 4, footnotes d and e). 	 The water samples were field

13



1

blanks. When it was determined that hold times may not be met, priority was

given to soil samples. There is no impact from the hold time not being met on

the results of the soil sample analyses as they are.below detection limits and

the analysis was performed only 1 to 3 days late. There is no impact on the

results of the late analysis dates of the water samples as they are below the

detection limits as expected of field blanks.

e^

•

n^
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9
TABLE A: TOTAL CYANIDE ANALYSIS DATA

SOLID SAMPLES ------•-- % RECOVERIES .........
G1 G2	 G5	 ...........G3 ......... 	 ........... G6---------	 C3	 C6

SAMPLE	 SAMPLE OUP	 BLANK	 SPIKE.SAMPLE SPIKE	 BLANK SPIKE	 SPIKE	 SAMPLE •	 BLANK	 LCS
SAMPLE 100	 PNL LOGO	 (m5/K9)	 09/Kg)	 RPO	 (u9)	 (mg/Kg)	 (mg/Kg)	 (m5/Kg)	 (mS1K9)	 SPIKE	 SPIKE	 SAMPLE
------• ........ .........	 ......... .......... ......... ......... 	 ........... s........

	 ..._.--.... ......... .....---. ......... . _ . _ .....

699. 52 . 57. 001	 90-5335 (d)	 0 9	 0.1	 1.7 (a)	 16.14	 16.70 (b)	 N/A	 N/A	 96.6	 82.7	 3.98-(c)
699-52. 55-001	 90-5336	 0.1	 0.1	 0	 15.29	 15.66 (b)	 N/A	 N/A	 97.6	 100.2	 110.8
699. 52 .57-027	 90. 5343 (e)	 0 7	 0.1	 0	 9.20	 9.85	 N/A	 N/A	 93.5	 107.8	 96.3
699. 55-55-025	 90.53" (e)	 0 S	 0.1	 0	 8.52	 8.20	 N/A	 N/A	 103.9	 114.5	 113.5
699 . 55-57. 050	 90. 5345	 0.6	 0.2	 0	 9.39	 8.07	 N/A	 N/A	 116.4	 106.7	 116.1
699. 52-57.077	 90. 5350	 0.1	 0.1	 0.4	 8.70	 7.98	 N/A	 N/A	 109.0	 115.2	 101.6
699-52. 57-077. 8 90-5351	 0.1	 0.1	 0.6	 8.93	 am	 8.5	 8.4	 106.3	 106.7	 91.1

	

mean	 103.3	 104.8

	

std. dew.	 8.0	 11.0

WATER SAMPLES
...............

........ % RECOVERIES ---------
G1G2	 GS	 ........... G3 .........	 ...........C6......... 	 C3	 C6

-^	 SAMPLE	 SAMPLE OUP	 BLANK	 SPIKE SAMPLE SPIKE	 BLANK SPIKE	 'SPIKE	 SAMPLE •	 BLANK	 LCS
SAMPLE 100	 PNL LOGO	 (ug/l)	 (uS/L)	 APO	 (us)	 (ug/L)	 (ug/L)	 (u9/L)	 (u9/L)	 SPIKE	 SPIKE	 SAMPLE
............... .........	 ......... .......... ......... ......... 	 ........... .........	 ........... ......... ......... ......... .........
599 .52-57.049	 90 .5346 (f)	 0.4 -X	 0.8	 0.2	 41.15	 39.82	 41.84	 39.82	 103.4	 105.1	 108.3
599 . 52-57. 0504 90 .5347 (9)	 0.9 T	 0.3	 0.7	 41.47	 39.62	 40.61	 39.82	 104.2-	 102.0	 104.7
599 . 52. 57. 074	 90 . 5352 (h)	 0.1 7	 0.2	 1.9	 40.19	 39.82	 100.9	 97.2
699-52.57-077A 90 .5353 (1)	 0.1 T	 -0.2	 -0.3	 42.24	 39.82	 37.12	 39.82	 106.1	 93.2	 100.9

......... .........

	

Man	 103.7	 100.1
Detection limits for water e 1 u9/L	 std. dew.	 2.2	 6.2
Detection limit for soil m 0.1 . 0.4 mg/Kg (theoretical)

(a) Blank was turbid due to exfoliation of precipitates from glass frit of adsorber.
(b) Spike level higher than required doe to miss calculation of spike level by anlayst.

(o) LCS recovery low. Attributed to Aralytical Error.

(d) Mold time missed by 1 day.
(e) Hold time missed by 3 days.

(f) Hold time missed by 1 4 days.
(9) Hold time missed h 13 days.
(h) Hold time missed by 7 days.
(() Hold time missed by 8 days.

71x6 jqO



• GRAPHITE FURNACE ATOMIC ABSORPTION ANALYSIS RESULTS

Samples and their accompanying QC samples were prepared following acid

digestion by procedure PNL-ALO-101, Acid Digestion for Metal Analysis. 	 The

methodology is consistent with the CLP procedure for the acid digestion of

waters and sediments. 	 Digestions were conducted in 125 mL narrow mouth

bottles.	 Digestates were then analyzed by graphite furnace atomic absorption

(GFAAS) following. procedure PNL-ALO-215, Selenium (Atomic Absorption, Furnace

Method), for selenium and PNL-ALO-216, Bismuth (Atomic Absorption, Furnace

Technique), for bismuth.	 Se and Di analysis methodologies are consistent with

CLP SOW 788 Method 270.2. 	 Digestion of samples was performed in building 325

and analysis by GFAAS was conducted in building 3720.

Analysis for Se and Bi was conducted on a Perkin-Elmer 5000, as a Zeeman
rR

equipped unit was not available.	 The quarterly instrument detection limit

(IOL) for Se was found to be 1.5 µg/L. 	 The corresponding IDL for Bi was found

to be 2.9 µg/L.

A preliminary analysis of the samples was performed to determine the

dilution factor necessary to bring the concentration to mid-range in the

calibration curve.	 All samples were determined to have Se and 91 levels below

the respective detection limits 3.75 µg/L and 7.25 ug/L.	 Detection limit was
defined as 2.5 times the IDL.

Upon review of the data tables for selenium (Table 5A and 5B) and bismuth

—" (Table 6A and 69), the average recovery of selenium spike in waters is 98.2%

with a standard deviation of 11.5%, the average recovery of selenium spike in

soils is 65.3% with a standard deviation of 17.3%., the average recovery of

bismuth spike in waters is 101.7% with a standard deviation of 6.1% and the

average recovery of bismuth spike in soils is 90.5% with a standard deviation

of 8.4%.	 A precision determined from the duplicate sample analysis is not

possible since the results are below detection limits. 	 Therefore, the

precision and bias based on spike recovery information associated with this

set of data are as follows:

0	 16



0
Precision Bias (Accuracy)

Selenium in water

Selenium in soil

Bismuth in water

Bismuth in soil

±12% -2%

±17% -35%

± 6% + 2%

± 8% - 9%

e°+

r^

r

The large bias associated with the analysis of selenium in soil samples

is attributed to the low concentrations of selenium and spike standard in the

samples and matrix interference (of iron) in the samples. The matrix

interference of iron interferes in the background determination in selenium

analysis. A Zeeman background correction attachment (not available in this

laboratory) is necessary for this matrix correction. The data in Tables 5A,

50, 6A, and 68 are flagged with appropriate CLP (as defined in CLP SOW 7/88 1

pages 9 -19 and 20) flags where necessary. ICB, CC8, ICV, CM, etc. are as

defined in the CLP SOW 7/88, Section E.

The CLP SOW 788 specified hold time of 180 days was met as well as the

contract required hold time of 120 days.

0	 17



TABLE 5A: SELENIUM ANALYSIS DATA

ACID EXTRACTABLE SELENIUM IN WATER SAMPLES

Sol". Cone. Results Duplicate Spike (ug/L) Spike Standard CLIP
Lab log U
.................	 ...........

(ug/L) (ug/L)
.........

RPD (e)
..........

(b,C) %Rea. %R ec. flags

Ice O.S
.............	 ......... ......... .........

Icv(a) 26.0 98
CCU 0.5
CRA 5.1 102
CCB -0.1

(90-5346-85 -0.1
190 .5346 .95-AS 11.5 10 115

X 90.5346-81 -0.4 sOL U
X90.5346- 9 1AS 10.0 10 100
X90.5346-93 19.7 19.7 25 79
90. 5346-92 0.5 40L N/A B

^
90.5346-B2-AS 9.4 10 94
90.5346. 84 21.9 21.9 25 Be
t90-5346-04-AS 33.5 f0 116

(?'^ x.90.5346-06 21.a 21.8 25 87
,90.5347. 61 0.3 40L a

(.., ?90-5347-BI-AS 10.6 10 103

ccv 25.5 97
n CCa 0.0

re 90-5352-81 -0.2 -OL U
90-5352-91-AS 9.9 10 99
90 . 5353 . 81 0.1 <DL a

'- 90.5353.01-AS 10.0 10 100
(d) 90.5357-91 0.1 40L B
(d) 90-5357.91-AS 10.2 10 102
(d) 90-5358 . 81 0.5 .OL a
(d) 90.5358-91-AS 9.0 10 as

CCv 25.7 97
CCU 0.6

Notes: Bt a SAMPLE
(a) Used a diluti on of ICF/ICV-2. 26.4 ug/L 02 a SAMPLE DUPLICATE
(b) Analytical spike (AS) a 10 ug/L. 03 . SAMPLE + Se SPIKE
(c)Pre-digest spike a 25 ug/L. for 03. 94 and 06. 94 • LAB. CONTROL STANDARD
(d) Samples not part of Dan Package 0 1 85 • PROCEDURAL BLANK

?. (e) RPO on
ly Calculated If both sample and 86 a SAMPLE + Se SPIKE DUPLICATE

duplicate are greater than detecti on limit.

Sampling Extracti on
Sample L0.	 Lab. Log /
................. ...........

Date Date Analysis date

699-52-57.049 90.5346
.........
10/04/66

..........
10/21/86

.............
11/05186

699-52-55-OSOA 90-5347 10/04/06 10/21/86 11/05/86
699-52-57-074 90.5352 10/09/06 10/21/06 11/05/86
699-55 . 57.077A 90-5353 10/09/86 10/21/86 11/05/86

CRDL • :	 1 5 ug/L
OL (IOL x 2.5):	 3.75 ug/L

'CROL a C
on

tract required detecti on limit

0	 18



TABLE 58:	 SELENIUM ANALYSIS DATA

ACID EXTRACTABLE SELENIUM IN SOIL SAMPLES

Spin. Cone. Results	 Duplicate Spike (ug/L) Spike Standard CLP
Lab log 1 (ug/L)

...........
(PV/Kg)	 RPD (e) (b,e)

............. .........
%Rec. XAec.

.........
flags

.........................
iCB 0.2

.........	 ..........

ICV (a) 25.6 97
cce -0.1
CRA 4.8 96
CC8 -0.1

90 .5335-BS -0.1
90-5335 .65-AS 9.5 10 95
90-5335 . 91 -3.6 <OL	 L::I' V,U
90 .5335 .01-AS 5.3 10 53
90-5335 .93 •1.3 0 25 0
90.5335 .03•AS 7.5 10 75
90-5335-02 -2.4 <OL	 N/A U
90-5335-82-AS 5.9 10 59

G."2 90-5335.94 (d) 10.7 34.2 87 V
90-5335-94-AS 18.1 10 74
90 .5335 .96 •0.8 0 25 0
90-5335-96-AS 7.8 10 78
90-5335 .87 23.0 25 95

{` ^ - 90-5336-81 •2.7 <DL	 L47 V,U
90.5336-01 •AS 5.9 10 59

' CCV 25.3 96
Cc8 0.5

90 .5341 . 81 -3.8 <DL LIT V.0
90 .5343 .61-AS 5.4 - 10 54
90 - 5344 • 6 1 -4 .3 <oL	 LLT N,u

90 .5344- 91-AS 5.0 10 50
"90-5345-91 -5.3 <0 1.	 LIT V,U

'	 90-5345-01-AS 3.6 10 36
- .90-5350-91 3.1 <OL ur V,u

•	 90.5350-41-AS 6.2 10 62
...^ 90.5351-91 -2.7 eDL	 LIT V,U

90.5351-91-AS 5.9 10 59

CCV 25.2 95
CCS 0.3

Notes: 81 a SAMPLE
(a) Used a dflutl on of IC7/ICV•2. 26.4 ug/L 82 a SAMPLE DUPLICATE
(b)Ana lytical spike (AS) . 10 ug/L. 83 a SAMPLE + Se SPIKE
(c)Pre-digest spike • 25 ug/L. for 83, 86 and B7. 34 • LAB. CONTROL STANDARD
(d) 04 a LCS-0287 containing 39.2 m9/Kg Se 35 a PROCEDURAL BLANK
(e) RPD only calculated If both sample and 86 • SAMPLE + Se SPIKE DUPLICATE
duplicate are greater than detection limit. 87 a SPIKED PROCEDURAL BLANK

Sampling	 Extraction
Sample I.D. Lab. Lou s Date	 Date Analysts date
...............

699.52 .57-001 ...........

90-5135

.........	 ..........

09/25/86	 11/11/86

.............

11/13/86
699-52 .55-001 90-5336 09/25/86	 11/11/06 11/13/86
699-52-57.027 90-5343 10/01/86	 11/11/86 11/13/86
699-55-55 .025 90.5344 10/01186	 11/11/86 11/13/86
699-55 .57.050 90-5345 10/04/06	 11/11/06 11/13/86
699-52-57-077 90.5350 10/09/06	 11/11186 11/13/86
699-52-57-077 . 1	 90.5351 10/09/86	 11111/86 11/13/86

CRDL• :	 0.5 mg/Kg
DL (tOL x 2.5)t 3.75 ug/L

aCRDL a Contract required detection limit
19	
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• TABLE 6At BISMUTH ANALYSIS DATA

ACID EXTRACTABLE BISMUTH IN WATER SAMPLES

Soln. Cone. Results Duplicate Spike (ug/L) Spike Standard CLP
Lab lag 8	 (ug/L)
............... 	 ...........

(ug/L)
.........

RPD (e)
..........

(b,e)
............

%nee. %Ree, flags

Ica	 -0.6
........ ........ ........

ICV (a)	 33.5 98

Cc"

	 0.6

CRA	 9.8 98
CCU	 -0.8

90.5346. 85	 -0.1
90 .5346 .65-AS	 19.1 20 95
90.5346-81	 50.2 40L U
90-5346-BIAS	 19.9 20 99
90. 5346-63 	48.3 48.3 50 97
90.5346-02	 1.7 <DL N/A
90.5346.82-AS	 21.8 20 100
90-5346.84	 14.9 44.7 50 89
90.5346-84-AS	 36.5 20 108
90-5346-86	 40.3 48.3 50 97
90.5347. 81	 2.0 <OL
90-5347- 01-AS	 21.9 20 108

CCV36.7 110 
CCU	 0.4

90-5352-01	 -1.3 <OL U
90-5352 . 81-AS	 23.1 20 115
90. 5353-81	 -1.1 <DL V
9055353531--5	 20.0 20 100•
(d) 90 .5357. 81	 -O.D U
(d) 90-5357-81-AS	 20.4 20 102
(d) 90 . 5358-81	 -0.6 U

e (d) 90-5358-81-AS	 19.7 20 98

- CCv	 32.6 98 
CCU	 0.4

Notes:
--'• (a) ICV 4 CCV a 33.33 u9/L 81 a SAMPLE

(b) Analytical spike (AS) a 20 ug/L. 82 a SAMPLE DUPLICATE
^+^ (c) Pre-digest spike for 83, 14 and 86 a 50 Ug/L. U3 a SAMPLE • ei SPIKE

(d) Sanples not part of Data Package a1 84 a LAB. CONTROL STANDARD
(e) RPD only calculated If both senple and 85 a PROCEDURAL BLANK
duplicate are greater then detection limit. 06 a SAMPLE • Of SPIKE DUPLICATE

Sempiing Extraction
Sample I.D.	 Lab. Log 8 Date Date Analysis date
...............	 ...........
699-52-57-049	 90.5346

.........
10/04/86

..........
10/21/86

............
11/04/86

699.52-55 .050A	 90-5347 10/04/86 10/21/06 11/04/86
699-52-57-074	 90.5352 10/09/86 10/21/86 11/04/86
699-55-57-077A	 90.5353 10/09/06 10/21/86 11/04/86

CRDLa :	 60 Ug/L
OL IIDL A 2.5)t 7.25 Ug/L

•CRDL a Contract required detection limit

0
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TABLE 68: BISMUTH ANALYSIS DATA

ACID EXTRACTABLE BISMUTH IN SOIL SAMPLES

Sotn. Cone. Results Duplicate Spike (ug/L) Spike Standard CLP
Lab tag 0 (ug/L) (AV/K9)

.........
RPD (e) (b,c) XRec. XRec. flags

..............

ICU
...........

-0.1
.......... ............. ......... ......... ..........

ICV (a) 24.5 98
CCU 0.0
CRA 9.4 94
CC6 -0.1

90-5335 . 05 •0.1
90-5335. 85-AS 16.2 20 91
90-5335 . 01 -0.6 WL U.N
90.5335 . 01AS 10.0 20 90
90-5335 . 03 36.5 3.53 50 73 N
90-5335 . 02 0.1 40L N/A
90-5335 .02-AS 10.9 20 94
90-5135-84 (d) 17.8 32.5 89
90 .5135 . 04 •AS 35.6 20 69
90.5335-86 17.2 3.44 50 74 N
90-5335-87 50.0 50 102
90-5316.01 0.3 4111.
90.5336-e1-AS 19.6 20 96

G` CCv 26.0 106
CCB 0.6

90.5343-e1 -2.5 WL U,N
90.5343. 81-AS 19.3 20 96

- 90.5344.81 -2.6 40L U,N
90-5344 . 81-AS 16.3 20 91

_	 = 90.5345.81 -2.4 WL U,N
90 .5345 . 91 •AS 18.9 20 94

90-5350-al

-1.4 e0lU,N.
90.5350 -e1 •AS 19.5 20 97
90-5351-81 -1.8 40L U,N
90 .5351-01-AS 16.1 20 90

ccv 26.6 107
CCB 0.7

Notes- 81 a SAMPLE
(a) Used a dilutlan of ICY-2 a 26.4 ug/L 82 a SAMPLE DUPLICATE

...v (b) Analytical spike (AS) a 20 ug/L. 23 4 SAMPLE • BI SPIKE
(e) Pre-digest spike a 50 ug/L. 84 a LAB. CONTROL STANDARD

,y (d) 64 a LCS-0287. 40 ug 01 spike 85 a PROCEDURAL BLANK
(e) RPD only calculated If both sample L 06 a SAMPLE • 01 SPIKE DUPLICATE
duplicate are greater than detects an limit. 87 a SPIKED PROCEDURAL BLANK

Sampling Extract[an
Saeple I.O. Lab. Lag / Date Date Analysis date
..............
690.52-57.001

...........

90.5335

.........

09125/86

..........

11/11/66

.............

11/13/66
699 .52-55-001 90.5336 09/25/66 11/11/86 11111/06
699-52-57.027 90.5343 10/01/86 11/11/86 11/13/06
699-55-55 . 025 90-5344 10/01/06 11/11/06 11/11/06
699.55-57.050 90-5345 10/04/86 11/11/06 11/13/86
699. 52-57.077 90-5350 10/09/06 11/11/06 11/13/06
699-52.57.077-9 90.5351 10/09/86 11/11/86 11/13/86

CRDLa :	 10 mg/Kg
DL (IOL x 2.5)1 7.25 uv/L

'CROL a Contract required detection limit

21
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TABLE 7: FREE CYANIDE ANALYSIS

N
u

Sample Sample+ Spike (20ppb) Matrix Spike Spike Control
Sample	 Duplicate Spike Added Control Blank Duplicate Rec Std.

Sample ID}
-------

mg/Kg
------

mg/Kg
---------

mg/Kg
-------

mg/Kg
-----

Std. ppb
--------

mg/Kg
------

mg/Kg t k Rec.
----
90-5335-J-1 <0.2 LtX

--------- ----- -------

90-5335-J-4 19.9 99.5
90-5335-J-4 15.9 79.5
90-5335-J-4 14.7 73.5
90-5335-J-4 18.3 91.5
90-5335-J-5 <0.2
90-5336-J-1 <0.2 UT
90-5336-J-3 0.44 1 44
90-5336-J-6 1 <0.2
90-5336-J-6 1 0.58 * 58
90-5336-J-6 1 0.745 **74.5
90-5343-J-1 <0.2 U7'
90-5343-J-2 <0.2
90-5344-J-1 <0.2 tAT

mean 58.8 86
std. dev. 15.3 11.7

Note: Sample results reported based on undried sample weight.

* Freshly sonicated spiked sample - spike sonicated 10/8/90.
** Stirred (magnetically) spiked sample - not sonicated and hence no temperature

rise during leaching.
Note: Based on control standard run before and immediately after this spiked
sample, the spike recovery is within allowable limits. Detector response
drift is obvious here in later portion of the analytical session.

J1 = SAMPLE
J2 = DUPLICATE SAMPLE
J3 = SPIKE SAMPLE
J4 = STANDARD
JS = METHODS BLANK
J6 = SPIKE DUPLICATE

0



200-BP-1
GROUNDWATER ANALYSIS PROJECT

PARAMETERS OF INTEREST

DATA PACKAGE/REPORT No. 1

c-	 Revision 0

APPENDIX B

CHAIN OF CUSTODY

DEC 1990

I'	 RECEI	 "
J.H. K

VED
AI SN6

	

	 V
C,.

0-

1	 I
	

3



r^

200-BP-1
GROUNDWATER ANALYSIS PROJECT

PARAMETERS OF INTEREST

DATA PACKAGE/REPORT No. 1

Appendix B

TABLE OF CONTENTS

Appendix B - Chain of Custody

81 - Westinghouse Chain of Custody and Sample Analysis Request Forms

82 - PNL Chain-of Custody Forms

0-	
Boo-A-001



Bl - WESTINGHOUSE CHAIN OF CUSTODY,
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Date/ rime:

A•6aao4a to4oal

I Received by:

Received by:

f tf)	 00'PZ

P iquished*
v

Wuished by:

I
Westinghouse Hanford .

. Company	
;CHAIN OF CUSTODY, ..

.ompany Con tac4	 phone &91-373- M19
,_,.ple Collected by*W.S^s-.one Tut ^b SDa e	 z	 Time	 t/OOS

ampleLocptions 1e99-5^-57_rinGq-55-5ti
:e ChestNo.-:	 Field Logbook and Page No. VJ44-- N-a$7-a o.

emarks„SOIL.SAMA-eS C! LLJM-r6n id Soo ml- A4WbC?' &LASS IMTM.ES. fc-r3r T° anS'4.&5

Fort ^SSt ^G Paossnn^r^•wt of ..vr_'eES_r' ^_7o0-i3°-/ Rrfi^t^ DaE^,et_ S-y-?^IPev

ill of Lading No. 	 N A	 Offsite Prope rty No.	 .V/1

Aethodof Shipment AW.0 0- 	 I_ :SAMPLE YAN --rn_ 335 LA 

hipped to .3a_ ri Wd3c AMI Lstfl.

lossible Sample Hazards /IDI1P r'd nti^rb^ Lo,*4h P&IW enSLO l"CAIS — AYA-14 riG

0

0

C",

4`"

Sample Identification

	

t^ (099-X2 %57- 00/	 -

	

9n I^4c	 i^AAion ^pt.t (}FS: T0^^4L f}t..Y^tJK

441ry ru 4-rn -90' Ce lt um -I 3^

A•c ISETA
-
i
y
T

^
a^ri L'M I-Te chnt wo'1-,

ns^u ^' 2u{1tV rtiL,.V\-ID'&;

at'. CV 0.N1 'a'- Sui ywrT -. Sho z um;

—^ti dDm?7 Q^-^er L^'10.SS^SvLP'TC'rh o wu.QnJ
	

I

Chain of Possession
Relinquished V W S,7&, %,p	 Received by: n 2 f ^ir Dyltg^met

/0/w 4,4-
by:



4'"s

t^

y Wasdnahouso	 SAMPLE ANALYSIS REQUEST
Hanford Company

PART I: FIELD SECTION

Collector 	 SW eobe.̂ +" DateSampled q	 Time494 hours

Company Contact)X ^• -fftntv^rr4^r1^ Tw 4nbec-k5	 Telephone 1^[^9 137 - ^kI$ /coo

Sample	 Number and Type of Sample Type of Sample• 	Analysis Requested
Number	 Containers

-SZ-S7- 580rAf niberljkKV;	 17u7c	 re.tt-

/	 T4IYIUM- -r6CRIV	 -`f't' .^TRON ,UM- U'

C$IUM-1 

•	

- La0•^I.UTON ,VM- Tf'

LUMrjIUM- 	 T I- 0 Q AM UM'

Ru+ll•e n	 _lob.

ON.P-4 IoA/	 / ,eA7E' mr t...
A/1 Ct ' SU LPHATE'	 -w, um - FEm peoC N,D

acs' nUn...nd, AIS MU'f'^,.^{1 nc.. /,n.Lo _

.94A.s.w 1- n .... Ire 11n". Cn//-/1/I...,n_ In..-I..r:

old Information" d, Y J,0, mpe n e& rZF"o ^i-- ^>	 Gt .- {^r c ca- (fie, . ru f--

IV 	 1j
'//x't-"t w,i r l.1	 .7f /YD ^lls ea -̂^':. /'a-,rn fs,o_- _^•-

pedal Handling and/or Storage --.1^K-z4	 ASL	 a-zf, ,,, 4 3aS Ave,
el,_	 cr	 ter... .3_ 0..,..	 /

PWRT II: LABORATORY SECTION

1
P-calv*c1by	 Title	 -	 Datt

ysis Rtquirtd

" Indicate whether sample is soil; sludge, water, etc. 	 A•6000-0 6 (0789)
**Us* back of page for addi tional information relative to sample location.

,

7', p) 1,-	 f)'3



PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of i

0

BO1--004

Delivered by:  le j— . VP •W&L-j	 Date/Time: S714,6110 Z/• $Z
Received by: 1721 .NAFL (^

Customer Sample Number($):

ALO Sample Number(s):_ 	 1?0 -533	 90 "S•33

1. Customer Chain-of-Custody Form: Present V 	 Absent

c^

cs^

f-"

03

2. Additional Shipping Forms (list):

51407 11.6' hn1Ac.ys14 ,2EQLCeST— /^lCcvrnPfl^ulrD G^DC ,

3. Custody Seals an S ipping and/or Sample Containers and their Conditions.

Present	 Absent	
^^JJ	 //^^

If Present, Condition: RED PJlSTI^ Scf^L 6A)'6b <6 CQvp

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

2r^ 1a1 COO &6R	 6-00&eR 1A) G064 CEt' 0011-/D A)

6. Condition of Sample Vials.

Oil /t V
7. Verification of Agreement or Nonagreement of Information on Receiving

Docume S.

8. Resolution Problems or Discrepancies.

/

RETURN COMPLETED FORM TO PROJECT MANAGER



A•6000407 (04100)

Westinghouse Hanford .
Company

; CHAIN OF CUSTODY .

mpanyContact	 S Telephone 3 73 —3PXE

!,...ple Collected bv S h	 e J!))A2A A	 Time 456,1,7—

Sample Lacptions

Ice Chest No..— Field Logbook and Page No. ,

Remarks,	 n^22 A—/ /P?_^^t^_^ 3'e^^4 /̂^P̂J •

Bill of Lading No. 	 A!A Offsite Property No.	 A) d=

Method of Shipment Q

Shipped to	 _	 ;^ P //	 .ov' _ ahlti»r ^ -^ _ i2; ^4	 <w

Possible Sample Hazards LC	 a

Sample Identification

Chain of Possession

Relinquis ed b Received by: •,{' a DateMme:

Relin wished by: Recej'	 b Date/T me

R	 fished b Received by: 0 WTime:

ngUished by: Received by: DateTme:

N7$

a



U

Wastln¢hm	 I	 SAMPLE ANALYSIS REQUEST
Hanford Company

y ;	 PART I: -FIELD SECTION

cc aactor /A). 5 • ^hmx /7i	 '^^ 	 Date Sampled &2419ex, Time/y	 hours

Company Contact , m • s • ^I7^011^J^(O^- — --	 Telephone ETj2q 1 3->> --591 g

	

Sample	 Number and Type of Sample Type of 
Sample*	 Analysis Requested

	

Number	 Cont ainers

r-.

Field Information••

PART II: LAaORATORY SECTION

R^.eivedby	 Title	 Date	 Z QU
Iysis Required

ndfcate whether sam le is soil.slud e. water, etc. 	 A.P	 9	 A-6000-406(07189)

••Use back of page for additional information relative to sample location.

B41-001;
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PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of j

0

BO1-007

P,9

C

E^

Delivered by: 5rerr lelu	 —Date/Time: lalz a	 /G00

Received by:	 &6el 9,

Customer Sample Number(s): 	 429 —"5?-^57^a27

ALO Sample Number(s):	 90 — 53 9'^

1. Customer Chain-of-Custody Form: Present 	 Absent

2. Addi'ionnl-al Shipping rorms /Ois t

3. Custody Seals an Shipping and/or Sample Containers and their Conditions.

Present	 ' 1	 Absent

If Present, Condition: 	 (Soo r_-)

0

4. Sample Tag(s) ID Numbers if not Recorded on the Chain -of-Custody Record
or on Sample Vial.

Notes: :.q/

A

S. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature,

P1LG
NOT 0 7- (

5
s2

 P BLDG N̂TAI Eit PL R CUt CLD
SAMPLE F60' COLD

6. Condition of Sample Vials.

600
7. Verification of Agreement or Nonagreement of Information on Receiving

Documents.

AG 'aEc. ')Ylko^
8. Resolution of Problems or Discrepancies.

/j/^

RETURN COMPLETED FORM TO PROJECT MANAGER



(yv\ WaStIngtmuse{	 SAMPLE ANALYSIS REQUEST
Hanford Company

l	

/ 
J	

PART I: FIELD SECTION

6dector - N,z•^ • nnrh yftn /lam -S1PAQ/to r"	 Date Sampled / 3190- Time P.?-Q hours

Company Contact h).S-	 n»r	 ( -	 Telephone KO  I A711^-;4 /-

Sample	 Number and Type of Sample Type of 
Sample*	 Analysis Requested

Number I	 Container

G

i^

^..5^

^M1

Field Information••	 nn,.ti^/at
.-.►iii^i^c-i^^: ^^^nisiiii._^i^^^^ifl ^^^ hr.^ ►f^,eTOtiL•lIG^^S^

4^a1 JLL.:ea ^ i/,/ / r.I 	 /

PART II: LARORA'rORY SECTION

PVeived by	 GC,	 Title Gitr9re A ^^Ge 	,,	 Date 0	 O
--..alysis Required

Wsse
iate whether sample is soil, sludge, water, etc.

	

	 A-6000-406 (07129)

back of page for addiiional information relative to sample location.

Q01=008



Westinghouse Hanford . 	 CHAIN OF CUSTODY .Company
T.

Company Contact	 Telephone - -,3= - -3 g î P'..:..;.
aampleCollectedb%r	 Time Q2M

7.
Sample Locations 9- SC S	 . ZZAR-4, 4c n e e-f^ oio^V^r

Ice Chest No, 4C4	 Field Logbook and Page No.

RemarksQAA
i2 .

v

Bill of Lfiii	 ffsrtePrbperty	 '
Method of Shipment

Shipped to S raiYL LfFR ,

Possible Sample Hazards

Sample Identification	 -•

1,^,•-X29-s^^^ o^^	
,{^	

=	 .. 
nn.•3 . /-^l/O/! /71.^/1/I^^fJ .rr..^l /^A•i Q Y/^ /S/Ysf •% .	 ^/T JTA n n4.-

L pQy,3G♦j^

-I

Relinquished by: 'i'V- S-

-) Relinquished by:

Chain of Possession

VWA.fO Received by:	 Datefrime•

Recej a b : l	 Date me:

/D 3' 4D • /.Zoe :• n
Received by:	 Date/Time:

Received by:	 DatefTime:

B OI--009	 A•6000-407 (04401



PNL-ALO-051 0 Rev. 0
Exhibit 1

l	

Page 1 of •1

~ SAMPLE RECEIPT FORM	 t

Delivered by: rf l ewe /	 Date/Time: /D l ^^90 1 Z -'0 f^,n

Received by:' rn U^il	 /"vo
Customer Sample Number(s):	 lag s! — "S ' S Fi - 02 ^___Cot5`/eS

ALO Sample Number(s):

1. Customer Chain-of-Custody Form: Present 	 Absent

	

10	 2. Additional Shipping ^F^ofrmms (list):

-4	 ^}n'_( a•w

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present	 Absent

If Present, Condition:

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample V al.

	

1	 Notes:

- - S. Condition of Shipping Container (Verify that ice still exists such that
sa^9ples are at refrigerated temperature).	 /J

	

^	 rrP1 cG
tc
t
^
.J 

I^^^p
TV

 y 3/
15 B/d^ l^ f ^S1e^1C^^p(^p^1.^ ^pc

./
^ NOT

6. Conditidn' of/Sa rIt Yia^iS '

7. Verification of Agreement or Nonagreement of Information on Receiving
Document

^

s
/

+

.
Q^p

 Verification . of

 Resolution /oblems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-010



•	 Westinghouse Hanford	 CHAIN OF CUSTODY
company

ampanyeontact VJ	 Telephone ^-/3-•?Rig
S • pleCollectedby W •g •	 R•c.	 j^^te s 1^ IQf^	 Time /030}	 s

Sample Locptions ,p4c1-5a-Fi-1 1 4,0o AA D IJorF h of a0^ t7ST ^a9O' 6A- 1
Ice Chest No.,	 1	

rr	
Field Logbook and Page No. 	 ^ N• a$7-"0	 Z

Remarks A !enj,0	 iflo- ael 11A.' Dd	 de-T-	 )QUam_ a7,1^

1 ,

ll i of Lading No.	 AV	 Offsite Pro
r

perty No. _/4 t
Method of Shipment h n d ea.rC , W rn e	 A SL ^f^M P^VQ 11

Shippedto $01 PNZ	 k'xT44	
1 _

Possible Sample Hazards n^^ . l 51C11.0 t^'OAx 	 D . d ( rT(t f M'pA-It

.^il_^t v,P^,J PJ1 D^^ d 0n cup -^^

Sample Iden ti fication	 ^.
C' t qq ^-

:p _ l- ter WASS

r°x

• Jc1aQ -5^.-57-(xl9

.jr
1

	

'•	 l`hain of Possession

Relinquished by: W. S. -M GCf-?S0v1 Received by: 	 /rZ..	 Date rime:

Relin uis d b	 ?	 114-	 Received by ̂  t„•G:IIr,^(^	 DateTme:

ReJ' quisheff > 'y:	 Received by:	 Datelrime:

	

inquished by:	 Received by:	 [DateAime*

•

	

1301=0-1.:t1=Q'1.-a.	
A•6000.407 (04901

0



w Wastinowuse
Hanford Company

6wector WQH u

Company Contact

SAMPLE ANALYSIS REQUEST

PART 1: FIELD SECTION
/030

Date Sampled 10/6iP0 Time ng . âO . hours

-..e	 Telephone ( 1?nQ ) X73- 3Fr/X_""S

Sample	 Number and Type of SampleI Type of Sample
• '	 Analysis Requeste

Number	 Container	 -Q ,I-, "%. -	 "„.,._i,n,.t.,.

LPL' '̂b^^r.7S.'^Gls>rl'ii-!^97yITi1C•rle1^l►iT..!^^wl[ J[Uiu^lV?l^i=.^f:►,^r^r>a►irsarsnsissraas^i^^^^i^•

N

C';

'- v

Field Information••

Special Handling
	

Storage

PART 11: LABORATORY SECTION

e--eivedby	 'Title	 Date -/0-r-90

, ,-wwlysis Required

so	
whether sample it soil, sludge, water, etc.	 A-6000.406 (07189)

se back of page for additional information relative to sample location.
B01-0=



•	 PNL-ALO-051, Rev. 0
Exhibit 1

•	 Page 1 of 1

SAMPLE REC TPT FORM

Delivered by:	 Date/Time:	 3 'ice

Received by: 41 11,A
Customer Sample Number(s): / Ate=	 J 7

ALO Sample Number(s): 	 9 /1— S3 ,̀^^
r	 /

1. Customer Chain-of-Custody Form: Present_(L Absent

	

r^ 	 Additional Shipping Forms (list))*	
,f -LCD/

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

v
Present	 Absent

	

f..	 If Present, Condition:

4. Sample Tag(s) ID ' Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vi

/

al.

•	 Notes:	 ^'n

	

=	 (/f

	^.	

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).	 Y)`^,'y

GOO d•.. j .^.t.3 .vy..+ V/^^^^ tivr.---.i-.3►-•ea.. /4+.1a+ • f' ^p.c-^W .v

6. Condition of Sample Vials.

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

B. Resolution of ^ros or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01=013



0

PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by:	 ^^ ^r/^ilJ	 Date/Time:_ 3_r7-/;7i"t
Received by:

Customer Sample Number(s): 	 G 9 4- Sa — ^7-^1 lo 12 5^-059

ALO Sample Number(s): 	 20-5-3`f 7

1. Customer Chain-of-Custody form: Present v	 Absent

2. Additional Shippin forms t):

A	 /_A^2to	 I.("4

3. Custody Seals on Shipping and/or Sample Containers . and their Conditions.

Present	 Absent

If Present, Condition:

4. Sample Tag(s).IO Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

..	 , 600 ^.2 
L
,^it^.o	 ^ ^L°(/Otv'OY '5171;1^l wi+^ lA>vTh^rtY1

Notes:	 3 /.e m^Jtc.^s^^Lct^+^	 C,lJaof!'

5. Condition of Shipping Container (Verify that ice still exists such that
--	 samples are at refrigerated temperature). 	 p

6. Condition of Sample Vials.

-Goo P
7. Verification of Agreement or Nonagreement of Information on Receiving

Documents.	 /A

8. Resolution o Problems or Discrepancies.

c..
RETURN COMPLETED FORM TO PROJECT MANAGER

B01=014



A

19

4
. L

'C

Westinghouse Hanford
Company ,

ampanycontact•	 s

1 mple Collected by

Sample Locations
W r

Ice Chest No -Ail 3
Remarks 31"'rixtiA oloute

Bill of Lading No.	 A/ii
Method of Shipment 	 td

Shipped to _MryW-- C/I/n

Possible Sample Hazards _Yf VAJ

CHAIN OF CUSTODY

)AfFWly	 e^epnane`-v^y^^ i s - ^r ro

611	 pate 10/i0/5po	 Time IOfS^1/ODihl.

..5,a-57 j', ll)Ei1.Si7F iN l400A.PEA a NOK-!h o^ata0OBT

r- e.o-oP.-`_ Field Logbook and Page No. LQWC-,y-asp- z- ny yz -

Property No.

Sample Identification

1049- jV- 57'— 0 77
er c^

-1.1
0
/-^ nP^ ^na^^hcutc. _ h^ ^^,t^ /j	 ^ ^d.d222t•^aQO-,5A/LJz'uZ`vnce

coat

c^ 4094- 5,;I -57 - 0776
^^ 	 LEI:4uESrr^

^, ,nom YZ'^LIÛ
L4., 

?a )j _ _)2^JM^'7'FVS of 1Nrege :T

Chain of Possession

Reli wish	 : W- S - -MOM f1f031 Received by:	 Datefi'ime:

,_?-Ze5etez—	 101r^ e?n 11n,
by:

teunquwsnea bjV	 Received by:	 oa(e/fime:

lqufshed by:	 Received by:	 Oatemme:

lti^yl—••^^J	 A•caaa-107 (04,90)

..p

-.r

^4

4

1



WestinghouseI	 SAMPLE ANALYSIS REQUEST	
4Hanford Company	 1

PART I: FIELD SECTION

Collector — IA)•S • "TlLornnS ÎV P•^.C4e'^Cer	 _ Date Sampled IO/M1176

Company Contact t j. S Tht:,,rytY ftrt	 __--_ Telephone Ig11A	 373 3
c a o- r

Sample
Number

Number and Type of Sample
Containers Type of 

Sample Analysis Requested

6	 -52-5 77A.A-

99-Sa- 0	 8 r	 ---^

19'9— 52-

df

-0

/ 560 ',4......r.. •	 ^^•

SON•	neCAII

ro	 o	 ScS	 t r-

-S 07

NO	 S y	 d rr^:oe ^a .--

Field Information"	 uJaGCw ^o .P.G	 ci~^	 .^- aC".a

919,0— LA—/	 K'X FS

Special Handling and/or Storage

P

PART 11: LABORATORY SECTION

?Meived by _ Y/t f//J j^	 Title ^Ir'tt/tom /YO l/^/ _	 Date

alysis Required

iilrnndicate whether samp•rls sail, sludge. water, etc.
**Us* back of page for additional information relative to sample location.

. B01=01k;

A•6000-406 (071891



PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: 	 Date/Time:

Received by:	 ^ a

Customer Sample Numbers) : 	 -57 4:7-7T0778 1-07:1- D-17

ALO Sample Number(s):	 00-6350 s3 S/ ^' 3 —2	 r^rn'4. 10^ ► 1fQ®

•	 T ^ ^3a3^

1. Customer Chain-of-Custody Form: Present ` 	 Absent

.^	 2. Additional Shipping Forms (list):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

	

r—	Present	 i,,-'	 Absent

If Present, Condition: ̂ ^OA 'A

	r	

4. Sample Tag(s) IO Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

	

t	 Notes: A /P

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

2C LrLj

6. Condition of Sample Vials.

G&011—>
7. Verification of Agreement or Nonagreement of Information on Receiving

Docume %S.

S. Resolution 	 Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

^^	 B01-017
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Attachment 5

Pacific Northwest Laboratory, 200-BP-1, Parameters of Interest

Data Package 2

0



s

200-BP-1 SUMMARY TABLE

Laboratory: PNL-325

SOG #: Report 2; Rev 0

PARAMETERS OF INTEREST - soft

sample value/qualifier

Parameter	 OL 55-55 . 050 55-55-075 52-57-101.5	 55-55-101 55-55-125	 55-55-125A 52-57-128

ANIONS (ppm)

------------

nitrite	 0.2 <DL <DL <DL <DL <OL <DL <DL

nitrate	 0.2 0.4 0.5 0.4 0.8 0.5 0.5 0.5

phosphate	 0.6 <DL <DL <DL 41. <DL <DL <DL

sulfate	 3.8 8.2 17.8 5.4 15.2 21.3 16.1 4.4

CN (ppm)

............

total	 0.1-0.4 <DL UJ	 <DL UJ	 <DL UJ 0.1 UJ	 0.1 U <DL UJ <DL UJ

free	 N/A NR NR NR NR NR NR NR

GFAA (ppb)

------.-----

Se	 1.3 <IDL UJ	 <IDL UJ	 <IDL UJ <IDL UJ	 <IDL UJ <IDL UJ <IDL UJ

Bi	 4.3 <IDL UJ	 <IDL UJ	 <IDL UJ <IDL UJ	 <IDL UJ <IDL UJ <IDL UJ

NR	 not reported and/or requested

all sample nurbers begin with 699- prefix



200-BP-1 SUMMARY TABLE
Laboratory: PNL-325
SDG #: Report 2; Rev 0

PARAMETERS OF INTEREST - water
sample value/qualifier

Parameter DL 55-55-048

ANIONS (ppb)

nitrite 14.9 <DL
nitrate 14.9 <DL

phosphate 60 <DL
sulfate 250 <DL

CN (ppb)

total 1 1.5 J
free N/A NR

GFAA (ppb)

Se 3.75 <DL
Bi 7.25 <DL

55-55-050A 55-55-073 	 55-55-075A

<DL <DL <DL
<DL 35.9 .0 <DL
<DL <DL <DL
<DL <DL <DL

<DL UJ <DL UJ <DL UJ
NR NR NR

<DL	 <DL	 <DL
<DL	 <DL	 <DL

NR	 not reported and/or requested



0200-BP-1 DATA QUALIFIER DEFINITIONS

U	 The material was analyzed for, but was not detected above the level
of the associated value. The associated value may be the Sample
Quantitation Limit (SQL) or the Detection Limit (DL).

J	 The associated value is an estimated quantity.

UU	 The material was analyzed for but was not detected. The associated
value is an estimate and may be inaccurate or imprecise.

R	 The data are unusable.

0

•



O

Westinghouse
Hanford Company

.	 OSM RCRA LEVEL C DATA ASSESSMENT

DATE	 1-2 /:?,o go	 SAMPLES/MATRIX ;;w--x5-o5o	 55-55-101
-..^1 Sn+,pL¢r

REVIEWED BY .7-A4

	

	 w/eye 55-53-otia	 55-55-a`i8
prefl x

LABORATORY	 —=M	 55 - 55 - o5oA 	 55 -^SS -r25

CASE Y TP9 1G-7-7 2	 ca; - ss - o7.5	 55-- 55-I25A

SDG # 2e;=r-1- 2 24w O 5t`-s 15 -0'73 51-57- 128

_^3u^.w{ars o{ 55-55 -C175A 52-67-125
,n^^} 52-57-[ol.s 52-5"1-153

DATA ASSESSMENT SUMMARY 65-55-150

QUALITY CONTROL CHECK ANALYSIS	 Aniovis Cbl(+ GfAA

-^	 1- /%4-;Kgr O _y— b
2. Mo4rlx Sp;{cQ ^_ O X
3. 7^p1:^^^ AHOlysis o O _4_
4. /^^1 L.o d 31d. ks ^_ ^C_ O

5• W;beo4;amsA1sfr,5 J S4-J. O O Q	 f

7.

8.

.e	 9.

10.

0 = data had no problems
X - data qualified due to minor problems
M - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: no m4 ins !p,(*  b	 - cj s-eSU

NOTES: Ste_ e^).Qi ^r PNC—WHG G_^.p^ # cam ^c.^ia1..

4- So.,.., a lo.	 +r i x 4rJJ Lck.-

•	 0 Refer to the corresponding attachments for explanation of any problems.



9	
RCRA LEVEL C OC

Name T
	

Date t 2 30

QC Check: +10_1C1IKa k,

COMMENTS:	 cll	 4Pjaw. inr ;-b is inn¢-4

h„I.l:,A— is -.- —2i- -' 	 - I	 ---
.	 sail a- wog-E^.r s^w,{^ Le^r

G FAA — 0-1 110 cl :lnq -^i nn._ rr i	 i	 -

ACTION:	
I'/	 I

GtiAlai'^. ^GC^.-..-.^tc..^ c- _.._A^n ..e .•.. l^.—

50

sample #	 constituent value/dual

55-55-o5c	CNn ^rd^9- u1 '
`	 fo^14-55-55^c?S uS

Qc99 - 5Z-57- lot .5 u S

4A9-56-65-101 *III

-	 (099^52-s7-/25A u1 -

lo9q -$2-57-IY 8 u T

494-$2-57 -153 uT
f'	 ^9-55-55-/5o uS

fdi4- 55-55- oy9 T
(^Iq -55 -55-o6bA LA

1n99'-55-S5- 0'73 u 3'

(vq9- 66-55-CO-5A u--

sampl e k constituent	 value/aual

1 Of (^



sample #

0.t I S'oi 1

constituent	 value/nual

.	 RCRA LEVEL C QC

Name	 4 c,	 Date t -Z 3o l9 O

QC Check:	 15g.

COMMENTS:	 Artioos-gW r e-c-oVer'icsS

Ct
4

64r.l)- e,.(1 CN sfli k-*, r'ecoy,arig

wi-W.4 w 7$ fa
r wi kf	 ,,.	 92-108

l2(.?a
7v

o: t;FAA - sryero-I	 15^	 c.YtG(V ^i G.rr l SDI	 i^ko- 70	 (0,z -p-
	

S'p 1 ks-

2.12 /oc,	 7iiS
l
sr^c,{^

/

(SoitS) S^,k, 7.x (oW^Sot b ° tits wo.4er

ACTION: a tee. .`^^ a^S^oci^.^tac^ t-2,5-u- Ille- 	 mss^ 9-er ok

OSM Q tocLJi AAS

rti

sample # constituent	 value/nual

G r-A-A
10 LZ CF; s... rec,ov-c r res r  r f 

f 10-1 

C, r
40 be rcrL.lt of :h(e rter^.^Ge 1
C. d xc- .k ^^' ^2Q Yt/^AV^ ^i^,k4 Ct N1'1 e2,

CDC re--+^oV\	 1	 /

Z of G



s;

r,

• RCRA LEVEL C OC

Name S Le—reLe-rek	 Date 12  ̂ o /RZ!)

QC Check: TNuv ice4'r3 A g^ v is'

COMMENTS: Am on S— ul I ! PD's less -(4tgm^ er
/
/o7o NA ()A coca. o{' >al^

r1 l ^^c6J) ^aJ RPT S QLGP 1^tG^o^_ 14 —77e 6, N.d 1

_GFAA - a! I d uv I i r r- 4e- tlaSL L I*s CMS JNISj> 	 ^, (A

-for ^/n. woc^rr^- ^ so; is
ACTION: rLoru^,

•	 3 of



RCRA LEVEL C OC

Name	 A W.rrk	 Date 1 -Z	 f

QC Check:	 Andys%s

COMMENTS: Anio.ts nib«fit cnrl^orniaa.(! iov^ c^Jtc^Qc1 '.In Ssm
o`er r;	 O.H7o YN^ 

Q1^_
C/V '- -/-/LIGQ coN-faux i N p-{lOtn r.^c,-[^ G-l^	 l n S{YCfGJ SQ 1 I p^AN KS

_	 FAA- all bLA kr Ar, e. o-l- cogA4.w;n o.-^iov,,

cl,	 ACTION: gr.^aJi	 acssoaic c^ r u^ fs e,.r pzr QSGV^

sample # constituent	 value/aual	 sample # constituent	 value/dual

`	 -
SS-55-073 A.:-"4C-	 -?3.4 Lk

	

ro99-55-6S-o96 n17 1-0.4e-	 31•co Lk

-' co49- 5s-55- ro/ 	 GU	 01 t LAT

-- Xm-55- 5'1 - 11.450 CM	 0.1 u

0	 9- of G



M

r,.,

S8 Ell

RCRA LEVEL C OC

Name SA	 Date

QC Check: Calib/^Co,rf^o ^ ^, le.t

COMMENTS: 

L

Am otur-dJj Ca.^ibrc4jot\lc V^ri^ic'Ei	 .ov^ AAr. 7o'R o 
C-N (^fal^ — ad I  ,%a I iol CcJ. dr+n- oL i LC-s' re- rnye-ri C7 ok
it i A- G U Cc.lt hr i'a^ _ colt+rel sod 7r- ol<

.i

6"t
ACTION: vtBj.- z

r-l!

0	 'g- of 6



LOH C-- 10	 . ANL ID	 ww{-Cix

sample 0 constituent 	 value/pual

470-535(0

90-5357
9o- 5356
40 -G70 4
90-wo5

W,e-folo'$
qo - G-20()

qO- 6.706

yo- X7[0
9Cr 10711

q0 -`71z
9a - 07)3
go-(,-)1(4

go- ^7 J5

Seal

wo-+eu'
Locj Pr

so:^

so:
w^u
so. 1

s•il

cx^'cr

s®il

sample N constituent	 value/oual

of___o

0	 RCRA LEVEL C OC

Name S	 Date ! Z /moo Azz

QC Check: 01^- r

COMMENTS: =.rfe e CA

c t t ^C& l c N res ul-Is wcr e L 2 ^p,,,^

C>

c*' ACTION:

.I X

G,Y9-5g^55-oso

to99 - Ss-55-oys
694-ss-ss-c6oA
b99-ss-55-a?5
G49-55-55 -471

(0`lq- 5z- 57 - !o 1-S
lo9q - 55-55 - 4-754

(o9 q -55-35- lol
(09 9 -55~55-046
[099 - 85-55- IZS

bRq- Ss- 55-125.4

GqR 4z 57-rs8
1049 -62-57-rL5

l094 -52-57-157
(-Oq -55-55-150

0



0
This data package contains the results obtained by Pacific Northwest

Laboratory (PNL) staff in the characterization of samples for the 200-BP-1

Groundwater Analysis Project. The samples were submitted for analysis by

Westinghouse Hanford Company (WHC) under the Technical Project Plan (TPP)

16772 and the Quality Assurance Project Plan (QAPjP) ALO-001. The analytical

procedures required for analysis were defined in the Test Instructions (TI)

prepared by the PNL 200-BP - 1 Project Management Office in accordance with the

TPP and the QAPjP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of

^. Custody ( CDC) and Sample Analysis Request Forms. 	 The samples were delivered

at refrigerated temperature to the 300 Area, 325 Building 200-BP-1 Sample
C"

Custodian.

The requested analysis for these samples were the parameters of interest

in the WHC SOW.	 These parameters of interest are; nitrate, nitrite,

`- phosphate, sulfate, cyanide, free cyanide, selenium, bismuth, total alpha,

total beta, cesium-137, cobalt-60, ruthenium-106, plutonium-239/240,

plutonium-238, strontium-90, technetium-99, total uranium activity, and

tritium.	 Weight percent solid was also determined for soil	 samples.	 All data

are corrected to dry weight except where otherwise stated.	 The quality

control	 (QC) requirements for each sample are defined in the test instructions

— for each sample.	 The QC requirements outlined in the procedures and requested

^. in the WHC SOW were followed.	 Sample duplicates, methods blank, matrix spikes

and matrix spike duplicates were analyzed. 	 All QC data that exist are

included in this Data Package/Report.

The data in this package are reported in separate tables (Tables 2

through 15) for each analyte or method. Four appendices are provided; one for

Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and

Sample Receipt Forms, one that contains the primary inorganic analytical data

and one that contains the primary radiochemistry analytical data.
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CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and

conditions of the TPP 16772 and PAPjp ALO -001 for completeness. Release of

the data contained in this hard copy data package and in the computer-readable

data submitted on floppy diskette has been authorized by the Project Manager

or the Project Manager's designee, as verified by the following signature.

B. M. Gillespie	 Date
200-BP- 1 Project Manager

Ir'^

C'

Quality Control

I certify that I have reviewed all data in this report/package for

10	 completeness of the QC data and for compliance with project QC requirements as

defined in the TPP 16772 and the QAPjP ALO-001.

J L. Daniel	 Date
PNL ACL Quality Representative

9	 3



TABLE 1: 200-BP-1 Sample Numbers

699-52-55-050 90-5356 Soil
699-55-55-048 90-5357 Water
699-55-55-050A 90-5358 Water
699-55-55-075 90-6704 Soil
699-55-55-073 90-6705 Water
699-55-55-075A 90-6706 Water
699-52-57-101.5 90-6707 Soil
699-55-55-101 90-6708 Soil
699-55-55-098 90-6709 Water
699-55-55-125 90-6710 Soil
699-55-55-125A 90-6711 Soil
699-52-57-128 90-6712 Soil

* 699-52-57-125 90-6713 Water
699-52-57-153 90-6714 Soil
699-55-55-150 90-6715 Soil

_.i
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TABLE 2:

WEIGHT PERCENT SOLIDS SUMMARY SHEET

SAMPLE DUPLICATE AVERAGE SOLIDS
SAMPLE ID# PNL LOG,

---------	 ----
WT $
------

WT %
---------

WT %
-----------------------------

699-55-55-050 90-5356 96.67 96.03 96.35
699-55-55-075 90-6704 96.80 96.82 96.81
699-552-57-101.5 90-6707 96.70 96.48 96.59
699-55-55-101 90-6708 95.55 95.83 95.69
699-55-55-125 90-6710 96.42 96.48 96.45
699-55-55-125 —A 90-6711 97.11 97.50 97.31
699-52-57-128 90-6712 97.20 97.38 97.29
699-52-57-153 90-6714 97.53 97.69 97.61
699-55-55-150 90-6715 96.05 96.11 96.08

f9

^.	 * Weight Percent Solids were determined following the method outlined
in PNL-ALO-504.

sa,
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ANION ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by

procedure PNL-ALO-108, Aqueous Leach of Sludges, Soils, and Other Solid

Samples for Anion Analysis.	 The sample solution was then analyzed by Ion

Chromatography (IC) according to procedure PNL-ALO-212, Determination of ,

Inorganic Anions by Ion Chromatography. 	 This method is comparable to EPA

method 300.0.	 The total analysis was performed in building 325 in the 300

area.

The data are listed in Table 3. 	 Analyses are listed on four separate
c+^

tables, a table for each analyte. 	 The data are reported this way to allow
C..

review of sample data, duplicates, blanks, matrix spikes, RPD and %

recoveries for samples of each analyte.	 Data results are reported as dryR _

weight (i.e. converted from weight y solids).

The mean % spike recoveries and their standard deviations (SD) are as

follows:

' SAMPLE	 +	 SPIKE	 BLANK	 +	 SPIKE

SOILSWATER	 SOIL	 AND	 WATER
REC	 ±	 SO (Y.)	 REC	 +	 SD (Y.)	 REC	 ±	 SD	 (Y.)

NO2-N	 100.3	 1.4	 109.4	 9.5	 107.4	 9.4

NO3-N	 99.7	 1.3	 102.6	 2.9	 103.0	 3.2

PO4-P	 84.0	 2.7	 92.7	 6.2	 96.3	 4.4

SO4	 98.7	 2.7	 101.8	 2.5	 102.0	 1.7

0	 7



Upon review of the nitrate and sulfate soil analysis of duplicates a

mean and standard deviation of the RPD's of the duplicate values are:

e % ± Std dev(y)

NO3-N	 4.7	 4.0

SO4	 6.0	 2.5

The values varied due to heterogeneity of sample matrix. Only one nitrate

water analysis of duplicates was above detection limits and the RPD was 0.

The concentration of the other soil analytes and all other analytes for .

water samples, was below the detection limits, therefore a relative percent
^n

difference is not calculated.

The hold times for water analysis of anions is 48 hours from sampling

to the time of analysis. Hold times on water samples were met. There are

no hold times associated with the analysis of soils except that the

analysis of anions be performed within 48 hours of the aqueous leach of the

a	 soils. All leaches of soils were analyzed within the requested hold time.

rs
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TABLE 3: ANION IC ANALYSIS DATA

t	
')	

,	 3	 1

...........C6.........

	

DUP-SPIKE	 SPIKE

	

(mg/K9)	 (m9/Kg)
........... .........

23.7	 23.7

......... X RECOVERIES ----- ----
.	 C6	 C4

SAMPLE +	 DUP+	 BLANK+
SPIKE	 SPIKE	 SPIKE

......... ......... .........

102.6	 100.0	 101.3

100.4

22.6	 22.5
	

98.7	 100.4	 99.3

101.7

------------------	wean 	 100.3 (C3 and C6)

	

std. dev.	 1.4

LO C1 C2
SAMPLE SAMPLE DUP

SAMPLE IDO

...............

PNL LOG#

.........

(ug/L)

.......

(ug/L) RPO

699. 55 . 55-048 90-5357 <DL
..........	 .........

mL NA
699-55 . 55-OSOA 90. 5358 <DL <DL NA
699-55 . 55-073	 - 90 .6705 <DL mL NA
699-55-55. 075A 90. 6706 <DL QL NA
699 . 55 .55-098 90 .6709 <OL Q NA
699-52 .57-125 90-6713 <DL mL NA

C5 ........... C3 ---------

	

BLANK	 SPIKE-SAMPLE SPIKE

	

(us)	 (ug/L)	 09/0

........ ........... .........
1780	 1520

	

<DL	 1670	 1520

	

<DL	 1630	 1520
1900	 1510

	

<DL	 1510	 1530

	

<OL	 1520	 1520

DL - Detection Limit of 14.9 ug/L

NITRITE	 002- 11 )
.....................

SOLID SAMPLES
...............

C1C2 CS ........... C3 .........
SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE SPIKE

SAMPLE ION PNL LOGO (eg/Kg) (mg/Kg) RPO (us) (mg/Kg) (mg/Kg)

...............	 .........
699. 52-57-077-8. 90. 5351

.......
<DL

..........
^01.

.........
NA

.........
<DL

...........
24.0

.........
23.4

699-55 . 55-50 90-5356 <D L NA
699. 55.55-075 90.6704 <DL NA
699.52-57-101.5 90. 6707 <DL NA
699-55-55 . 101 90. 6708 <DL <DL NA 23.6 23.5
699. 55-55-125 90. 6710 <DL NA
699-55-55-125A 90. 6711 <DL <DL NA <DL 23.2 23.5
699. 52. 57-128 90-6712 <DL NA
699-52 -57-153 90-6714 <DL mL NA 23.4 23.0
699-55-55-150 90 .6715 <DL RA

DL - Detection limit of 0.2 m9/Kg

WATER SAMPLES
...............

---------% 
RECOVERIES---------

	

........... C6---------	 C3	 C6	 C4

	

DUP-SPIKE	 SPIKE	 SAMPLE +	 DUP+	 BLANK+

	

(ug/L)	 (ug/L)	 SPIKE	 SPIKE	 SPIKE

........... ......... ......... ......... .........
117.1

1800	 1520	 109.9	 118.4	 107.2
1750	 1520	 107.2	 115.1	 113.8

125.8	 125.0
1550	 1520	 98.7	 102.0	 100.7
1510	 1520	 100.0	 99.3	 102.0

........ ......... .........

	

mean	 109.4 (C3 and C6) 107.4 •'

	

std. dev.	 9.5	 9.4

Note: RPO only calculated when both sample and duplicate results are 4L.

• 90-5351 is not a sample in this sample delivery group but is reported for OC purposes.

•• Both the water and soil X recovery results were incorporated in the mean for blank spikes.
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SOLID SAMPLES
...............

C1 C2
SAMPLE SAMPLE OUP

SAMPLE IDS
...............

PNL LOGS
.........

(mg/Kg) (mg/Kg)

699-52-57-077- 8• 90 .5351
.......

0.9
..........

0.9
699-55-55-50 90-5356 0.4
699-55-55-075 90-6704 0.5
699-52 .57-101.5 90 .6707 0.4
699-55 .55-101 90.6706 0.8 0.7
699 .55-55 . 125 90-6710 0.5
699 .55-55-125A 90-6711 0.5 0.5
699 . 52-57-128 90.6712 0.5
699 .52 .57-153 90.6714 <DL 0.4
699-55-55-150 90.6715 0.5

DL = detection limit of 0.2 WKS

WATER SAMPLES
...............

r

C1 C2
SAMPLE	 SAMPLE DUP

SAMPLE IDS
...............

PNL LOGS
.........

(ug/L)
.......

(ug/L)

699-55 .55-048 90.5357 COL

..........

<DL
699 .55-SS-050A 90-5358 <DL 35.0
699 .55-55-073 90.6705 35.9 U 35.9
699. 55-55-075A 90 . 6706 <DL <DL
699. 55-55-098 90. 6709 31.6 u <DL
699. 52-57-125 90. 6713 <DL 35.5

OL - detection (felt of 14.9 USA

TABLE 3: ANION IC ANALYSIS DATA

NITRATE (NO3-N)
..................

--------- X RECOVERIES---------
CS ........... C3......... ----------- C6--------- C3 C6 C4
BLANK SPIKE-SAMPLE SPIKE DUP+SPIKE SPIKE SAMPLE + DUP+ BLANK+

RPD
.........

(US)
.........

(my/Kg)
...........

(mg/K9) (mg/Kg) (we/Kg) SPIKE SPIKE
.........

SPIKE
.........

1.1 <DL 18.3

.........

17.4

...........

18.1

.........

17.6

.........

99.9 97.6 99.1
KA
NA

9.0 18.3 17.4 100.7

4.2 <DL 17.7 17.4 _	 17.2 16.7 99.0 100.1 100.0

NA 17.5 17.1 101.1

mean -_- -99.7
Std, de'. 1.3

......... % RECOVERIES---------
CS ...........C3......... ----------- C6---------- C3 C6 C4

BLANK SPIKE-SAMPLE SPIKE DUP+SPIKE SPIKE SAMPLE + DUP+ BLANK*

RPD
.........

(ug)
.........

(ug/L)
...........

(ug/L) (ug/L) IWO
.... .....

SPIKE
.........

SPIKE
.........	 ..........

SPIKE

NA 1200

.........

1130

...........

106.3
NA 35.2 1210 1130 1200 1130 105.5 104.6 108.0
0.0 <DL 1140 1130 1180 1130 97.7 101.2 104.4

NA 1190 1120 106.3 105.3

NA 31.6 1160 1130 1140 1130 101.3 99.5 103.6

MA 85.6 1170 1130 1170 1130 102.0 102.0 100.9

man ........102.6

.........	 .........

(C3 and C6) 103.0 ••

std. dev. 2.9 3.2

Note: RPD only calculated when both sample and duplicate results are 4L.

• 90 . 5351 is not a sample in this sanple delive ry group but is reported for QC purposes.

Both the water and soil % recovery results were incorporated in the mean for blank spikes.
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TABLE 3: ANION IC ANALYSIS DATA

PHOSPHATE (PO4-P)
......................

SOLID SAMPLES

C1 C2
SAMPLE SAMPLE OUP

SAMPLE IDS

..............

PNL LOGS

.........

(ag/K9) (mg/KB)

699-52-57-077-B• 90. 5351
.......

<DL
..........

^DL
699-55.55-50 90.5356 <DL
699. 55-55-075 90. 6704 ^DL
699-52-57. 101.5 90. 6707 <OL
699-55-55-101 90. 6708 <DL <DL

699-55-55 . 125 90. 6710 <DL
699. 55-55-125A 90-6711 <DL <DL
699-52 .57. 128 90 .6712 <DL
699. 52 . 57. 153 90.6714 <DL <DL
699. 55 . 55-150 90.6715 <DL

DL o detection limit of 0.6 mg/Ky

WATER SAMPLES
...............

---- - ----  % RECOVERIES---------

	

C5 ........... C3---------	 -----------C6---------	 C3	 C6	 C4

	

BLANK	 SPIKE+SAMPLE SPIKE	 DUP+SPIKE	 SPIKE	 SAMPLE +	 OUP+	 BLANK+
RPD	 (up)	 (mg/Kg)	 IWO)	 (mg/K9)	 (ag/Kg)	 SPIKE	 SPIKE	 SPIKE

	

...... ......... ........... .........	 ........... ......... ......... ......... ....---'-
NA	 <OL	 20.9	 25.1	 21.8	 25.3	 83.3	 66.2	 92.6

NA	 21.0	 25.2	 63.3

NA	 <DL	 20.5	 25.2	 19.7	 24.1	 81.3	 81.7	 90.8

NA	 21.7	 24.6	 88.2

......... .........

	

wean	 84.0 (C3 and C6)

	

std. dev.	 2.7

......... % RECOVERIES---------
C3	 C6	 C4

	

SAMPLE +	 DUP+	 BLANK+
SPIKE	 SPIKE	 SPIKE

......... ......... .........
100.6
92.6	 1D1.8	 101.8
84.0	 92.0	 95.7
98.1	 101.2
66.6	 93.9	 98.8
85.3	 92.0	 93.2

......... ......... .........
92.7 (C3 and C6)	 96.3 •'

	

6.2	 4.4

Cl C2 C5 ........... C3......... -- "---....C6......---
SAMPLE SAMPLE DUP BLANK SPIKE-SAMPLE SPIKE DUP+SPIKE SPIKE

SAMPLE IDS
...............

PNL LOGS
.........

(ug/L)
.......

WOW
..........

RPD
.........

(u9)
.........

NSA)
...........	 .........

(ug/L) (ug/L)
...........

IWO

699 .55 . 55 .046 90 .5357 <DL <DL NA 1630 1620
.........

699-55-55-OSDA 90-5358 <D L 01. NA mL 1510 1630 1660 1630
699-55-55 .073 90-6705 <DL <DL NA <DL 1370 1630 1500 1630
699 . 55 . 55 .075A 90-6706 <DL 4 L NA 1590 1620
699-55-55-098 90 .6709 <DL <DL NA <DL 1420 1640 1530 1630
699 .52 .57. 125 90 .6713 <DL <DL NA <DL 1390 1630 1500 1630

DL • detection limit of 60 uS/L mean
std. de'.

Note: RPD only calculated when both sample and duplicate results are *L.

• 90. 5351 is not a sample in this sample delivery group but is reported for OC purposes.

•• Both the water and soil % recovery results were incorporated in the mean for blank spikes.
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TABLE 3: ANION IC ANALYSIS DATA

SULFATE (SO4)

SOLID SAMPLES...............
...................... -

--------- % RECOVERIES---------
C1C2 CS ...........t3 ......... ...........C6......... C3 C6 C4

SAMPLE SAMPLE CUP BLANK SPIKE+SAKPLE SPIKE DUP+SPIKE SPIKE SAMPLE + DUP+ BLANK+
SAMPLE ID#............... PAL LOGO

.........
(mg/Kg)
.......

(mg/Kg).......... RPD NO (mg/K9) (mg/Kg) (mg/Kg) (a9/K9) SPIKE SPIKE
.........

SPIKE
.........

699. 52.57-077-B• 90-5351 13.3 13.3

.........

0

.........

<DL

...........	 .........
87.5 76.9

...........
87.6

.........

77.7

.........

96.5 95.6 101.6
699-55-55. 50 90-5356 8.2 -
699. 55-55-D75 90-6704 17.8
699-52. 57-101.5 90-6707 5.4
699. 55. 55-101 90. 6708 15.2 13.9 8.9 90.7 T7.2 98.6
699. 55-55 . 125 90 .6710 21.3
699-55 . 55-125A 90. 6711 16.1 15.4 4.4 ml 95.5 77.2 88.9 74.0 103.3 98.9 100.6
699. 52. 57-128 90. 6712 4.4
699 . 52-57-153 90-6714 4.9 5.2 4.6 80.0 75.6 99.2
699. 55 . 55-150 90. 6715 26.7 -

DL x detection limit of 3.8 mg/K9 (theoretical)

.

mean

.........

98.7

.........

(C3 and C6)

• std. dev. 2.7

WATER SAMPLES...............
a+N

SAMPLE SAMPLE OUP BLANK SPIKE+SAMPLE SPIKE
SAMPLE ID#............... PNL LOG#

.........
(UVL)
.......

NSA) RPD NO (ug/L) IWO

699. 55 . 55-D48 90. 5357 <DL

..........	 .........
<DL NA

......... ...........	 .........
$200 4980

699. 55-55-050A 90-5358 <DL <DL NA ml 5200 5000
699 .55-55-073 90 . 6705 <DL <DL NA mL 4940 5000
699. 55. 55-075A 90. 6706 <DL <DL NA 5190 4970
699-55-55-098 90. 6709 <DL <DL NA ml 4990 5020
699-52. 57-125 90. 6713 <DL <DL KA <DL 4990 4990

-_ DL • detection limit of 250 ug/L

Note: RPD only calculated when both sample and duplicate results are *L.

• 90. 5351 is not a sample in this sample delivery group but is reported for OC purposes.

•• Both the water and soil % recovery results were incorporated in the mean for blank spikes.

--------- % RECOVERIES ---------

	

........... C6---------	 C3	 C6	 C4

	

DUP+SPIKE	 SPIKE	 SAMPLE +	 DUP+	 BUNK+

	

(ug/L)	 IWO	 SPIKE	 SPIKE	 SPIKE

	

........... .........	 ......... .........
104.4

	

5240	 4990	 104.0	 105.0	 104.4

	

5160	 5010	 98.8	 103.0	 102.6

104.4	 103.6

	

4990	 5000	 99.4	 99.8	 101.0

	

4950	 498D	 100.0	 99.4	 99.8
......... ......... .........

	

mean	 101.8 (C3 and C6) 102.0 ••
	std. dev.	 2.5	 1.7



e
CYANIDE ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by

procedure PNL-ALO-270, Total Cyanide in Waters, Solids or Sludges. 	 The

methodology is comparable to CLP SOW 788 Method 335.2 distillation and

colorimetric technique for the analysis of cyanide. 	 The analysis was

performed in building 3720 in the 300 area.

The procedure, PNL-ALO-270, did not reflect the correct CLP standard

preparation guidelines (section 7.3.2.1 and 7.4.2.1).	 The analysts made a

deviation to the procedure and used the client requested method, CLP SOW
1(?

(788), method 335.2, for the standard preparation (page D-76).	 An Interim

Change Notice (ICN) or revision to the procedure will be written.

During the analysis samples, the KCN spike solution was found to be^.

_- 80% of the specified CLP procedure requirements by titration with AgNO3.

M1'^ New KCN solution was prepared for subsequent batches.

The sample results were below the client required detection limits of

10 µg/L and 1 mg/Kg.	 Sample results are all below 2 ppm; therefore free

cyanide analysis was not required.

Upon review of the sample spiked data results, for sails results, the

mean recovery is 98.2% with a standard deviation of 3.3% and for water

results the mean recovery is 101.3% with a standard deviation of 3%.	 The

spiked blank results mean recovery is 100% with a standard deviation of

3.7%.	 The conclusion is an average standard deviation of t 4% and a bias

of 0% on the average.

The general Environmental Protection Agency (EPA) hold time for total

cyanide is 12 days.	 The hold time was not met. 	 The delay in work is

attributed internal logistics problems with Radiation Protection Technology

13



(RPT). There is no known impact on the results of the late analysis dates

of the soil and water samples as they are below the detection limits and

are preserved in basic media. The LCS standards were acquired from EPA in

April of 1990 (six months prior to analysis) and are in basic media and

produce satisfactory recoveries (mean of 97%); therefore the late analyses

of the samples is unlikely to have any impact on the results.

.n

r-•
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SOLID SAMPLES

G1 G2 G5

SAMPLE	 SAMPLE OOP BLANK

SAMPLE ID# PNL LOG# (mg/K9)	 (m9/K9) RPD (U9)
...............

699-55 . 55 -050

.........

90 .5356 (a)

.........	 ..........

^DL LIT 0.1

.........
NA

.........

0.5

699-55-55 .075 90 .6704 (b) ml US <0 1. NA <DL
699-52-57. 101.5 90 .6707 (e) mL U T <DL NA 0.1

699-55-55 . 101 90 -6708 (d) 0.1 49T 0.2 7 0.3
699 .55-57-125 90 .6710 (e) 0.1	 .& Lk 0.1 0 0.4

699-52-57-125A 90 .6711 (b) <OL U7 WL NA <DL
699-52-57. 128 90 .6712 (b) <DL U7 <DL NA <DL

699-52-57-153 90 .6714 (d) <DL US <DL NA 01.
699 .55-55-150 90 .6715 (d) <DL LIT <DL NA <DL

WATER SAMPLES

G1 G2 G5
SAMPLE SAMPLE DUP BLANK

SAMPLE ID# PNL LOG# 0910 (u911. ) RPD (ug)
........................

699-55-55 . 048

.........

90. 5357 (a)

.........

1.5

..........	 .........

7	 1.8 5.5 <DL
699. 55 . 55-OSDA 90.5358 (a) <D L LA7 	 <DL NA <DL
699-55-55-073 90. 6705 (a) <DL NJ	 <DL NA <DL
699-55 . 55-075A 90. 6706 (c) mL UT	 <DL NA <OL
699-55-55-098 90-6709 (f) <DL <DL NA <DL
69932-57-125 90-6713 (f) <DL <DL NA Q1.

Detection limits for water = 1 ug/L
Detection limits for soil = 0.1-0.4 m9/K9 (theoretical)

t-.

3	 ^	 {	 y	 1	 r	 .t	
i	
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TABLE 4: TOTAL CYANIDE ANALYSIS DATA

--------- % RECOVERIES---------
C3 C6

SAMPLE + BLANK+ LCS
SPIKE

.........
SPIKE SAMPLE

92.2

.........

99.6

.........

95.8
95.8 91.5 100.2
101.1 101.8 106.6
103.2 97.6 88.7
97.6 98.6 106.4
99.1 98.1 107.4
99.1 98.1 91.4
100.1 101.9 89.6
95.5 102.7 91.9

......... I .........

98.2 98.9

.........

97.6
3.3 3.4 7.7

--------- % RECOVERIES----- ----
C3 C6

SAMPLE + BLANK+ LCS
SPIKE

.........
SPIKE

.........
SAMPLE
.........

97.5 98.33 90.5
97.3 98.22 94.7
103.2 103.76 101.9
107.1 105.79 98.7
102.9 103.79 99.4
99.5

.........
105.21 96.9

.........

101.3

.........

102.5 97.0
3.8 3.4 4.0

........... C3 ---------
SPIKE+SAMPLE SPIKE

(m9/K9) .
...........

(mg/Kg)
.........

7.67 8.32
9.52 9.94
10.29 10.18
10.43 10.10
9.75 9.99
9.92 10.00
9.18 9.26
9.68 9.67
8.29 8.68

... G3.........

SPIKE+SAMPLE SPIKE

........... .........

	

38.8	 39.82

	

38.76	 39.82

	

41.07	 39.82

	

42.66	 39.82

	

40.97	 39.82

	

47. 52	 47.78

........... G6.........

	

BLANK+SPIKE	 SPIKE
(mg/K9)	 (mg1K9)

........... .........

	

8.2	 8.3

	

8.9	 9.9

	

10.19	 10.18

	

9.6	 10.1

	

9.99	 9.99

	

9.9	 10

	

8.99	 9.26

	

9.68	 9.67

	

10.29	 8.68

mean
std. dev.

-	 ---G6.........
SLANK+SPIKE SPIKE
(USA)

...........	 .........
(uB/L)

38.8 39.82
38.76 39.82
41.07 39.82
42.66 39.82
40.97 39.82
47.52 47.78

mean
std. dev.

(a) Mold time missed by 6 days.
(b) Mold time missed by 5 days.
(c) Hold time missed by 4 days.
(d) Hold time missed by 3 days.
(e) Hold time missed by 1 day.
(f) Hold time missed by 2 days.

bola



FREE CYANIDE ANALYSIS RESULTS

Total cyanide results were all below 2 ppm, therefore free cyanide

analysis was not performed on the samples in this set.

0	 16
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Table  5: Free Cyanide Analysis Data

No data necessary.

rn

P'?
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MGRAPHITE FURNACE ATOMIC ABSORPTION ANALYSIS RESULTS

Samples and their accompanying QC samples were prepared following acid

digestion by procedure PNL-ALO-101, Acid Digestion for Metal Analysis. 	 The

methodology is consistent with the CLP procedure for the acid digestion of

waters and sediments.	 Digestates were then analyzed by graphite furnace

atomic absorption (GFAAS) following procedure PNL-ALO-215, Selenium (Atomic

Absorption, Furnace Method), for selenium and PNL-ALO-216, Bismuth (Atomic

Absorption, Furnace Technique), for bismuth. 	 Se and Bi analysis

methodologies are consistent with CLP SOW 788 Method 270.2.	 Digestion of

samples was performed in building 325 and analysis by GFAAS was conducted

in building 325.

Analysis for Se and Bi was conducted on a Perkin-Elmer 5100/HGA 600

(not equipped with a Zeeman background correction device). 	 The quarterly

instrument detection limit (IDL) for Se was found to be 1.3 µg/L.	 The
o

corresponding IDL for Bi was found to be 4.3 µg/L.

A preliminary analysis of the samples was performed to determine the

y

dilution factor necessary to bring the concentration to mid-range in the

calibration curve.	 All samples were determined to have Se and Bi levels

below the respective detection limits 3.25 µg/L and 10.75 µg/L. 	 Detection

limit was defined as 2.5 times the IDL.

The data are reported in Table 6 for selenium results and Table 7 for

bismuth results.	 Each table has a summary results table followed by batch

results tables for easy verification of control standards and quality

control samples analyzed per batch.

Upon review of the data tables for selenium (Table 6) and bismuth

(Table 7), the average recovery of selenium spike in waters is 95.4% with a

18
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standard deviation of 6.9%, the average recovery of selenium spike in soils

is 75.3% with a standard deviation of 35.6%, the average recovery of

bismuth spike in waters is 102.7% with a standard deviation of 5.3% and the

average recovery of bismuth spike in soils is 89.9% with a standard

deviation of 10.5%. A precision determined from the duplicate sample

analysis is not possible . since the results are below detection limits.

Therefore, the overall precision and bias based on spike recovery

information for all spike samples associated with this set of data are as

follows:

^s

., 5

Selenium in water

Selenium in soil

Bismuth in water

Bismuth in soil

Ave % Rec

95.4

75.3

102.7

89.9

Ave % Bias

-5

-25

+3

-10

Std Dev of Rec

6.9

35.6

5.3

10.5

The large bias and poor precision associated with the analysis of
.^	

selenium in soil samples is attributed to the low concentrations of

selenium and spike standard in the samples and matrix interference (of

iron) in the samples. The matrix interference of iron interferes in the

background determination in selenium analysis. A Zeeman background

correction attachment is necessary for this matrix correction.	 The data

in Tables 6 and 7 are flagged with appropriate CLP (as defined in CLP SOW

7/88, pages 8-19 and 20) flags where necessary. ICB, CCB, ICV, CRA, etc.

are as defined in the CLP SOW 7/88, section E.

0	 19



L..J
The CLP SOW 788 specified hold time of 180 days was met as well as the

contract required hold time of 120 days.

r•

20



TABLE 7:	 BISMUTH ANALYSIS DATA

ACID EXTRACTABLE BISMUTH IN SAMPLES

SOLID SAMPLES .
...............

........ % RECOVERIES-- . ----
a1 82 BS	 ......•••... 63-- 1 ------ ........... 86..........	 B3 66	 84

SAMPLE	 Spike	 SAMPLE DUP Spike BLANK	 SPIKE-SAMPLE	 SPIKE BLANK-SPIKE	 SPIKE	 SAMPLE + BLANK•	 LCS (d)

SAMPLE ]D8	 PNL LDG% (a)(ag/Kg)	 X Bee	 (mg/K9) X Res RPD (c)	 CUR)	 (ug/L)	 CUBA ) (b) (ug/L)	 CUBA) (b)	 SPIKE SPIKE	 SAMPLE
...............	 ..........	 .......	 .....	 ..........

699. 55-55-D50	 90.5356	 <IDL LAT	 <IDL

..... .......	 .....	 ............	 .........

<IDL	 <IDL	 50

...........	 ..........	 ........
410L	 5o	 4

.........	 .......
4	 89

699. 55-55-050	 90-5356-AS	 18	 87	 13.5 65 28.6	 21.2	 20 16.9	 20	 96 74
699. 55 .55-075	 90 .6704	 <IDL LAS
699. 55-55. 075	 90-6704-AS	 18.9	 95 -
699. 52.57-101.5	 90-6707	 <IDL US
699. 52. 57-101.5	 90.6707-AS	 18.7	 95
699-55-55 . 101	 90. 6708	 <IDL LIS
699-55-55 . 101	 90. 6708-AS	 19.1	 96
699. 55 . 55-125	 90. 6710	 <IDL UT
699 .55 .55-125	 90-6710-AS	 18.9	 95
699. 55-55-125-A	 90. 6711	 <IDL UT
699.55-SS-12S-A	 90. 6711-AS	 19.2	 97
699. 52 .57-128	 90.6712	 <IDL LIT
699. 52-57-128	 90-6712-AS	 19.6	 99
699. 52-57-153	 90 .6714	 <IDL LAT
699. 52-57. 153	 90.6714-AS	 18.8	 95
699-55-55-150	 90-6715	 <IDL LUT
699. 55-55-150	 90-6715-AS	 16.8	 as

N	 WATER SAMPLES ^Z............... I

JQ 96 --------
X RECOVERIES---....

B1 62 05 	 ............B3 ......... ----------- B6----------	 83 86	 97
SAMPLE	 Spike	 SAMPLE OUP Spike BLANK	 SPIKE-SAMPLE	 SPIKE BLANK-SPIKE	 SPIKE	 SAMPLE • BLANK+	 SPIKE

SAMPLE ID/	 PNL LOG/ (a)(ug/U	 X Rec	 CUBA)
...............

X Ree RPD ( c)	 (us)	 CWL)	 (ug/L) (b)
................	 .....	 ............

0910	 CUBA) (b)	 SPIKE
...........	 ..........	 ........

SPIKE	 BUNK
......... .................	 .......	 .....	 ..........

699.55 .55-048	 90. 5357	 4 1.

.....

699.55 . 55-048	 90.5357-AS	 20.4	 102
699. 55-55-050-A	 90-5358	 ADL
699. 55-55-050-A	 90-5356-AS	 19.7	 9B
699. 55 . 55 .073	 90-6705	 <DL	 mL mL	 48.2	 50 49 .2	 50	 96 98	 90
699. 55 .55-073	 90.6705-AS	 20	 96 	21.4 107 6.8
699-55-55 . 075-A	 90-6706	 mL
699. 55-55 . 075-A	 90-6706-AS	 21.5	 108
699. 55-55-098	 90-6709	 <DL
699-55-55-098	 90-6709-AS	 21.5	 108
699-52-57-125	 90 .6713	 <DL
699. 52-57-125	 90.6713-AS	 21.9	 109

Instrument Detection Limits (IDU for water a 2.9 ug/L
Method Detection Limit (DL) for water - IOL x 2.5 = 7.25 ug/L
Contract Required Detection Limit (CROW a 60 ug/L
instrument Detection Limit (IDL) for soft in solution - 4.3 ug/L a 0.3 mg/K9 (calculated Using average sample size of 1.5 B)

Method Detection Limit (DL) for soils in solution a IDL x 2.5 a 10.75 ug/L a 0.72 mg/K9 (calculated using average sample size of 1.5 B)
Contract Required Detecti on Limit (CRDL) a 10 ug/g (10 mg/K9)

(a) Analytical Spike (AS) a 20 ug/L
(b) Pre-digest spike a 50 ug/t
(c) RPD only calculated if both sample and duplicate are greater than detecti on limit.
(d) 84 - LCS-0287 • 40 us Bi spike



TABLE 6: SELENIUM ANALYSIS DATA

ACID EXTRACTABLE SELENIUM IN SAMPLES

SOLID SAMPLES
...............

•••..... X RECOVERIES- •• ---
•	 81	 B2	 05	 ............ 83---------	 ----------- 86----------	 13	 S6	 64

	

SAMPLE Spike SAMPLE DUP Spike	 BLANK SPIKE+SAMPLE	 SPIKE	 BLANK-SPIKE	 SPIKE	 SAMPLE + BLANK+	 LCS
SAMPLE 10#	 PNL LOG# (a)(ag/Kg) X Rec (mg/Kg) 	 % Rec RPD (c) NO	 (ug/L)	 CUBA) (b)	 CUM)	 (ug/L) (b) SPIKE 	 SPIKE	 SAMPLE
............... .......... ....... ..... .......... ..... ....... .....	 ............ ......... 	 ........... .......... ........ ......... ......
699 . 55 .55 .050	 90-5356	 •IDL u3•	 <IDL	 <IDL	 410 1. 	25.00	 41 111.	 25	 0	 0	 106
699-55-5S-050	 90-5356-AS	 4.8	 119	 4.4	 116	 8.7 11.0	 6.8	 10	 7.3	 10	 122	 123
699. 55-55 . 075	 90-6704	 clot LQ'
699-55-55 . 075	 90. 6704-AS	 3.4	 41
699-52-57. 101.5 90-6707	 •IDL Lt7
699.52.57. 101.5 90.6707-AS	 3.7	 39
699. 55. 55-101	 90 . 6706	 •IDL LQ
699 . 55-55-101	 90-67DB-AS	 4.1	 43
699-55-55 . 125	 90-6710	 •IDL ta7
699-55 . 55 . 125	 90 . 6710-AS	 4.1	 4B
699.55-55-125-A 90-6711	 <IDL UT
699 .55-55-125-A 90 . 6711-As	 3.4	 36
699 .52.57. 128	 90-6712	 •IDL LAT
699-52-57-128	 90-6712•AS	 4. 4 	 76
699 . 52 . 57-153	 90-6714	 4IDL tt7
699-52-57-153	 90-6714-AS	 4.3	 70
699-55 .55 . 150	 90. 6715	 •IDL LL7
6995555150--

3

90-6715-AS	 2.0	 70	 /^

N PATER SAMPLES

0 9G
--••••-- % RECOVERIES ------

BiB2	 B5	 ----•-------B3-----• ...	 ........... 86..........	 13	 96	 B4

	

SAMPLE Spike SAMPLE OUP Spike 	 BLANK SPIKE+SAMPLE	 SPIKE	 BLANK+SPIKE	 SPIKE	 SAMPLE + BLANK+	 LCS
SAMPLE 1D#	 PNL LOG# (a)(ug/L) X Rec 	 (ug/L)	 X Rec RPD (c) NO	 lug/L)	 CUBA) (b)	 lug/l)	 (Ug/L) (b) SPIKE 	 SPIKE	 SAMPLE............... .......... ....... ..... .......... ..... ....... ..... 	 ............ .........	 ........... .......... ........ ......... ......
699-55 .55-048	 90 . 5357	 <DL

699 . 55. 55-048	 90-5357-AS	 10.2	 102
699-55-55-050-A 90-5358	 <DL
699-55-55 .050-A 90-5358•AS	 9.0	 85
699-55-55-073	 90-6705	 <DL	 01.	 ®L	 22.3	 25	 21.4	 25	 89	 86	 93
699-55-55-073	 90-6705 •AS	 9.8	 101	 9.9	 97	 1.0 10.3
699-55-55-075-A 90-6706	 <DL
699-55 . 55-075 •A 90.6706-AS	 9.8	 98	 -
699-55 . 55-098	 90.6709	 <DL
699. 55. 55. 098	 90 .6709-AS	 9.9	 99
699 .52-57-125	 90-6713	 40L
699-52. 57-125	 90.6713-AS	 10.2	 102

Instrument Detection Limits (IDL) for water • 1.5 ug/L
Method Detection limit (DL) for water - IDL a 2.5 = 3.75 ug/l
Contract Required Detection Limit (CRDL) - 5 ug/L
Instrument Detection Limit (IDL) for soft in solution - 1.3 ug/L a 0.1 m6/Kg (calculated using average sample size of 1.5 B)
Method Detectfon Limit (DL) for soils in solution c IDL N 2.5 • 3.25 ug/L - 0.22 %IKg (calculated Using avenge sample size of 1.5 9)
Contract Required Detection Limit (CRDL) - 0.5 ug/g (0.5 eg/Kg)

(a) Analytical Spike (AS) c 10 ug/L
(b) Pre-digest spike - 2S ug/t for B3, 84 and 66
(c) RPO only calculated if both sample and duplicate are greater than detection limit.
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PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

8

SAMPLE RECEIPT FORM

Delivered by: 2. S rc Cr• c r(2	 Date/Time: /u 11190 — 13,02 il'^

Received by: M'rc : 0,61

Customer Sample Number(s): !^^ 	 ^_ r5n

ALO Sample Number(s): n 	 ; r	 —

1. Customer Chain-of-Custody Form: Present	 Absent

.r+	 2. Additional Shipping Forms (list): )Q AS	 t2^re, s-f F-,rt A-JALV, •x

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

P1	 Present	 Absent

If Present, Condition:	 Ci)ri-^
4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record

or on Sample Vial. N /A

Notes:

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

A,	 vK

6. Condition of Sample Vials. O^

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents. PG e .(

8. Resolution of Problems or Discrepancies.

NSA

RETURN COMPLETED FORM TO PROJECT MANAGER

B0-1-00Z



PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

i

1	 ^

SAMPLE RECEIPT FORM

Delivered by: RI Sri: FFL t (-'	 Date/Time: 10/l/ /90 1 3 0 0 Nrs

Received by: Mjlcr LI P-it

Customer Sample Number(s): H gq- r  5- Ss_ nog

ALO Sample Number(s):	 R o- 535  Y

1. Customer Chain-of-Custody Form: Present /-^ 	 Absent

Cam,	 2. Additional Shipping Forms (list): PZA5 .18 P: gvcsT re-e- A^'AUrr&s

N'r

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

	

`v	 Present	 Absent

If Present, Condition: o ^^

4. Sample Tag(s) IO Numbers if not Recorded on the Chain - of-Custody Record
or on Sample Vial .

	

x	 Notes:	 f /^

S. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).o /C

6. Condition of Sample Vials. 0 K

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

/1 GR- c

8. Resolution of Problems or Discrepancies.

N/A

RETURN COMPLETED FORM TO PROJECT MANAGER

°--



PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

8

0

SAMPLE RECEIPT FORM

Delivered by: J2 srcrri.t P, 	 Date/Time: 1011/19`0 13aa hlr'r

Received by:	 ill
Customer Sample Number(s): 6 94---,5—SS _ ^So

ALO Sample Number(s):	 1-1 j2 S;"

1. Customer Chain-of-Custody Form: Presenter Absent

("11
	

2. Additional Shipping Forms (list): 2A S' -M F2cQ%;ex -r- Fa/^ n^^^^41•s

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present_	 Absent

If Present, Condition: 	 C11<

4. Sample Tag(s)-ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:	 Pj/A

rti

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature). d

6. Condition of Sample Vials. U /<

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents. A CK c

8. Resolution of Problems or Discrepancies.

NIR

RETURN COMPLETED FORM TO PROJECT MANAGER

of.



0
by:

by:

&quished by:

q

Westinghouse Hanford 	 CHAIN OF CUSTODYCompany	

/
:ompany6ntac4 t	 • jQMJZ10td Telephon{ ^3?3-3R/8

Sample Collected by" 	 -PCmv50d	 Date 11) hl to ` Time Qg,4 4 0^ 6kS0.. 
^ (1r̂  r5h Sample Lacptions -nr 	 j	 n-^S- i7 u1 1cS rF irJf000 a^^a, Nne7,1 oc aco 4357'

Ice Chest No., 51J59j	 Field Logbook and Page No.	 -N- a$7-

Remarks	 ,	 o	 r QC/A/MeeST 5u	 onto- 777E	 3^

RT,/AS. 	 STA7jF7w Nr of wDgK { u,nzKVr.An/ jcgI.L rrrr- 1

Gill of Lading No.	 /YA	 Offsite Property No.	 NA

Method of Shipment HAND ('Aeeu S<FMG Tr) n -ro 3?F,PN 4- LA6 &L) ASL ;SXtAPL 45 VAN(

Shipped to ZgS-	L L,490efl7n,0 14 (3CQ A e

Possible 
^
Sample Hazards _r(CavE IMuCA try WITH r-rt7 D /NS7-RUMeA1T3 -

l' heel' C-HL_uet _1C)_q _ ICF	 ?PAN(•. TdRIJr PORTATi t;I^I^	 '

Sample Identification
LAa-

- 55- 55 — 04 P_

i00 ml• a nnkiss Uird

-I II )r1oC

1e^J^5'^ ^^ ^SF)s<}

1 GMml nlr%clz	 ..M. (• rAir • J n l 1% %r, 1,01

^	 V

Chain of Possession

7ho" Received by:	 ' o

Received by:

Received by:

B01-005

Date/Time:	
^SS ohr}^

Datefl	 :

Datef r̂ne:

Date/rime:

A•6000.407 (04i90)



Westinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Collector	 n	 _ Date Sampled I n f, 11gn Time ^ hours

Company Conta ct I tS: S .	 Telephone 1^9Q 1 .^ T3 -3fs'!f^	 ^ga^

Sample
Number

Number and Type of Sample
Containers Type of Sample Analysis Requested

wo tx(^ f^(a0	 C Nth

Soo a.r<.-^-axo 1•••-Ir',	 d•—^ .

  A/+	 e	 1W

IruGIZ't	 3	 - ( 2,4 N Ulf	 ,-	 elu ,,.

Fieldlnformation"	 10 325 ^iVL(^-	 ^33Q_/	 ^`

Special Handling and/or 	 orage

PART 11: LABORATORY SECTION

y
a

h
Lr'"

„A

rN

r

Vorleived far%urr%c 	 ^.^^.r^l^^ 
ilysis Required

ate whether sample is soil, sludge, water, etc.
back of page for additional information relative to sample location.

Bat-006

A•6000.406(07129)



N

PNL-ALO-051, Rev. 0
Exhibit 1

C
	

Page 1 of 1	

I

SAMPLE RECEIPT FORM

Delivered by:	 Date/Time: 0 < <l0	 1 ZS

Received by: 
6-D	 (9) g,.Jo

Customer Sample Number(s): MO---O , 3B-2-26  Gr4'^S'SS-c^75 073'd^; 	 Js-uwo

ALO Sample Number(s): //O'(271J -^  9U'67l1 L/̀	 9^-(i706

1. Customer Chain-of-Custody Form: Present ^ Absent

2. Additional Shipping Forms (list):

L"	 LtPa ^ ^41 &/ 	A' 5L/,3. Cust y Seals .n Shipping nd/or Sample Containers and their Conditions.

Present f/	 Absent
If Present, Condition:	 d(917,^^

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.,

. 	 Notes:	 (^

S. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

6. Condition of Sample Vials.

(::^;a) b	 -
7. Verification of Agreement or Non greement of Information on Receiving

Documents

;^ 
f - 

,,n7
^S. Resolutioon

1

 f Problems or Discrepancies.

r

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-007



by lv. S

by:

L

Westinghouse Hanford	 I	 CHAIN OF CUSTODYCompany	

/
Company Contact. LAJ - 'S	 T Snv^	 Telephone c50 )373 - 3 FN $

Sample Collected by'	 lez.	 ua,, Date _lo llz 19n	 'Time 1336

Sample Loc^tions
W T' jO	 3^/ci)-^'	 Gi iceChest No.,	 ^	 ^	 Field Logbook and Page No. l.J^-te-N - 2F^j - ^^, yZ ,

Remarks	 O	 o

I36I of Lading No.	 X)4^	 Ofisite Property No. N A

Method of Shipment wit a, j 0 rta j	 Ltµ6 bt90 P,¢L al

Shipped to __	 P1Y L (_ Ali

Possible Sample Hazards 1-n pn&_i t;)^_Lj.OZr_j tut_zl ^- d

Sample Identification

1 L99-5D-53g -^a5	 •^ O-c3P- l
tr

Chain of Possess ion

Received by: ,	 _s/.

by:

Dateirnme:

lO^/2/9p I 350A4,A,

DateR e:

to ^s'av %/ •LS`
Da enime:

by:,	

Tc^
Date/Time:

	 A-6000.107 (0490)

B01-008



O Westinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

N PART I: FIELD SECTION

Collector ( .t)•S • 711_ c-,)rrn lp 500 ^1^^•	 ^^	 Date Sampled	 10	 e-	 OTime 1:3315	 hours

Company Contact	 U-) • 5 • 'TYt cartiLioS^n	 Telephone 66 (n 4 ) 3-7 '3 - '3	 k

Sample
Number

Number and Type of Sample
Containers Type of Sample* Analysis Requested

Field Information••	p

023.0— a- - /	 r?2 /F3

Special Handling and/or Storage LJPt i	 A 1 4 i e rl

PART II: LASORA	 RY SECTION
4	 .-

Lr•

.v,

ra

.,	 •{

34welved by -'y	 Title ^L/^ ^/1^^!!!/s"/.„	 /lJL^1J^fSL^^

ate whether sample is soil, sludge, water, etc.
back of page for additional information relative to sample location.

A•6000406 (07189)

El-U ^'I



Westinghouse Hanford CHAIN OF CUSTODY .
Company '	 .

Company Contact. Telephone t<50^^

Sample Collected by Wu Date lO /I SX7U	 Time n7-- ts___T &3-r1)

SampleLocptions jeW-5SS5. U.WPIn^ a^ /YOLL (aOa57-
Ice Chest No 	

^t	 t: Inn ^- 5 4.0&L 0 ns Q. n_	 Field Logbook and Page No. W bIC-N- , .87-d- $W5

Remarks -I-	 'gov-	 •/.	 CliJrcLZiilp

Bill of Lading No.	 _ _ ^^i î	 Offsite propert No. 1
YA/

Method of Shipment

Shipped to	 Va /L

Possible Sample Hazards	 y71^73.'	 (ilLCL^	 •_off

Sample Identification	 _.

Lj^ X99-5S-SS- 073

/- iii• pirnly^i^	 anh^ 2,^n/̂ zo ^!}f'Nxfi'ee G'N
3 /- D.' on QM, l..^t^! u.^rtu^ .n.P ^1n/D , hr^ x	 CAe, ; olc

it 9-	 S - U7

(Ogg - ST- SC' - o7^lZt

.1Ji1Z24 f(i.YtLONa M-	 -/3,0 -

J 4,Z)jaA.PNd, OV C'N+z(r,,e0//
/- J, f^^ /1	 ^/r u et to , 3Z n P. HNO3i AtzFuaa v	 Lto	 cut .

^'nrr

Chain of Possession
Relinquished by:	 I4J• 5. 7))OrP;07 Received by:	 YI. S < Date/rime:

0 11 S-/? L)	 D 9 /S'AA4.
Relinqu'	 ed by: Rec ' edb : Date	 tme-

D s	 /1'LS
Zeli quishe Received by: O te/rime:

Iinquished by: , Received by: Date/rime:

1`'

.T-

e,^

BO-1---010

	 A-6000407104190)



WestinghouseO
Hanford Company

SAMPLE ANALYSIS REQUEST

r'	 PART I: FIELD SECTION

Collector ,-9	 _	 Date Sampled 1011 T 90 Time 07,0	 hours

Company Contact 	 SQ(I	 Telephone (60q 1 373- 33?ln'	
tpS-

Sample
Number

Number and Typeo( Sample
Containers Type of Sample' Analysis Request d

I goo txd	 s r- 7t3 >L ^rl Yt uM

.»1 aOr/' NY.Ava -Al
2 n/0	 x	 —

Q 7s'
r •a ab	 f&d 	 E

ANHr. aEb

1500,4!	 ba 1.

,^•,r -6
1 

f _. 7	 N DA1' /Vv ); r-e e4l' 	 A.C'AM6T='^'S

T

S

Field Information"	 /c	 ge	 f/	 Ai L	 O	 anq-

Special Handling and/or Storage %SIM62)	 DMjlly e!j j^i,wv^ -)0 .3]5 3 YZ. Z19Q0,21vv7-0QU_

jY f7	 NA^,4.P r	 /^yni ^i7xj^	 J/T3/	 C/E^	 /rV TP .HFjVTS

PART II: LABORATORY SECTION

i

e,

5

.?xeived by —4/ / 1,/ VWb	 Title - ^i	 Date 111TH/y0
-v

.alysis Required

ate whether sample is soil; sludge, water, etc. 	 A4000-406 (07/89)
back of page for additional information relative to sample location.

B01:-011



PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by:	 Date/Time: !0 6 U	 ' %^S

Received by:

Customer Sample Number(s): 	 /n`?j	 0/. 5

ALO Sample Number(s):	 ! O -(,.-:,-70-7

1. Customer Chain-of-Custody Form: Present 	 Absent

2. Additional Shipping Forms (list):

3. Cus odt y a;Z on S ping and/or S1mp1	 ntainers and their Conditions.

Present 	 Absent

If Present, Condition:

4. Sample Tag ( s) IO Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

6. Condition of Sample Vials.

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents_

8. Resolutii t'onno" f Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-012



Westinghouse Hanford
Company

Sample Collected by-

Sample Locptions _

Ice Chest No.__^

Bill of Lading No.

CNARQOECUSTODY .

Telephone	 ^^ .47^- .2& J

Date /0 f/& A70	 Time 10415-

Meld Logbook and Page No.

X011- J

G2at,cC

OffsiteProaertv No. Al

ffT

14

_	 Chain of Possession

by: /t1 • . fh orn o.,Cn Received by:	 lPZ..S

by^Sf̂  R ggIvRd 4y. 7 7/ MR/ ,

Received by:

by:
	

Received by:

`/ice Date rime:

to /t(v f	 ^a
/C Date/rime:

Da efrime:

—j Oatefrime:

A•6000407 (04190)



t

O
WestinghouseI

	

	 SAMPLE ANALYSIS REQUEST
Hanford Company

PART I: FIELD SECTION

Collector 1k)PA4W&-"rYjjjo 1R•?•5' e(jR¢ r-	 Date Sampled 101)(01-70 Time / J hours

Company Contact 0.5 . 7_ hDT	 Telephone (So l? ) .373-38 /?

Sample	 Number and Type of Sample Type of Sample" I	 Analysis Requested	 `
Number	 Containers

t"?

,v

Field Information"

Special Handling and/or

PART II: LABORATORY SECTIO

_Ureived by	 Title	 V O	 Date

I .alysis Required	 ^!^
Allk

9Indicate whether sample is soil, sludge, water, etc.	 A-6000.406 (07/89)
**Use back of page for additional information relative to sample location.

B01-014



PNL-ALO-051, Rev. 0
Exhibit 1

kw

	 Page 1 of 1	

E

SAMPLE RECEIPT FORM

Delivered by :	 f	 Date/Time: ^^ /7	 ^^•^OZ

Received by:--y:

Customer Sample Number(s): G^^-^^4 SS /off	 6	 SS^S-04^

	

ALO Sample Number(s): 	 Vt%Y /' /0 .T	 Sri	 / L-^ 7

1. Customer Chain-of-Custody Form: Present Absent

2. Addit'ogal Shipping Forms (list):

3. Custod Seals on Shipping and/or Sample Containers and their Conditions.

*'* Present^	 Absent

If Present, Condition:	 c;C9e—zl

4. Sample Tag(s) ID Numbers if not'Recorded on the Chain-of-Custody Record
or on Sample Vial.	

n
Notes:	

^j

S. Condition of Shipping Container (Verify that ice still exists such that
sample s are at refrigerated temperature).

FIN	

-6ev
6. Condition of Sample Vials.

^JD /^
1. Verification of Agreement or Nonagreement of Information on Receiving

Documents.	
p

^/e a-c-'
S. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER



s•

t	 W
Company

estinghouse Hanford	 .
 

CHAIN OF CUSTODY

IS-.
	 ^^;\̂

Company Contact) I1 S 7h O	 Telephone ^-_

Sample Collected by-	 ^j. Date ^ L̂11.10 0	 Time

Sample Locations	 c -	 o rw

Ice Chest No,. 
11^ G	 b	 evo ea y	 Fiel Logbook and Page e

N
No."(/) (/)AC

Remarks	 In 0 ^s ^tP CLYtrr ^Of^^AJl c?t?QJ`^P- / )'(1/1nM12

Bill of lading No,	 AAL	 offsite Property No.

Method of Shipment 	 a

Shipped to 25266 AWL fo/r l
C-n	 Possible Sample Hazards

Sample Identification
4o

J

1^^^ nr4 k> t^ H plc oCGlfiml^

^	 icy n n( v Ree. em

E

Chain of Possession

• Relinquished by
	

Received by: _ 41 S el,
	 Daterfime:

A)// 7 /9 1

Datefrime:

/ 04L-
Received by:

Relinquished by:.	 Received by:	 Datemme:

Rol —01 [:



r^

PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM 

Delivered by: 	 Date/Time:^(^

Received by:	 ^ 6.u t —̂.SOLI ^^ t
Customer Sample Number(s): ^-`/^ SJS-SS /ZSi /ZSJ4 Gy9 Sa57-/z8j/Z:5r

ALO Sample Number (s):741, to//y /DU	 -[o//G i LI' iiir>

1. Customer Chain-of-Custody Form: Present 	 Absent

2. Additional Shipping Forms (list):

S	 ^

^^^^
3. Custod	 eaping and/or Sample Containers and their Conditions.

	

Present	 Absent

If Present, Condition:

4. Sample Tag(s) 1D Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vrial

'	 Notes:

S. Condition of /Shipping Container ( Verify that ice still exists such that
samples are at refrigerated temperature).

^^^`^
6. Condition of Sample Vials.

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

8. Resolution Problems or Discrepancies. .

9/11)--
RETURN COMPLETED FORM TO PROJECT MANAGER

10 6.

BO1=01'7



I

im
	

Chain of Possession

by: , Ir Z _S

1
by:
	

Received by:

by:
	

Received by:

Westinghouse Hanford 	 . CHAIN OF CUSTODY .
Company

Company Contact. U)-S. —T-%)0r^r50(I	 Telephone y^^0	 t3^ ft$

Sample Collected by- ILA

	

	 NeWit1 it!"Date lca1 s41 90 	 Time 1047',

ac_c^• „oe^.aoSample locations • iaC,Y,	 ^ • Nor't^ of- ^ ^aT ^^!'r^- ^'p- 1^

Ice ChestNo.•' EE ”	 Field Logbook and Page No. lt)t{^-rJ-28? n1.	 64
Remarks	 QlL	 ^- P j	 l&_

Hill of lading No, h1A	 Off site Property No. AfA ^/^

^^

^^

Method of Shipment	 L	 Gr v	 L

Shippedto xaJ Afyt- L>q8 	
Y

Possible Sample Hazards linn'o Cbdi )/1Zd f 111 h QI(I k*LLCX mis

^oI	 Sample identification	 —

a-s
1 n A. i'TA . A 0w e L	 .. 1 0	 , 1. 1	 .O I n 1 I.A. ,A 1 11 P- (1 INA' AD_ 1 ♦

11 L R4_n «-11CA //) An U t • %

Date/Time:

1(9 / /.'	 1 D
DatelT• e:

^D ^G0 / Z: 3 S
Daye/l'irrie:

Datefrime:

A•6000.407 (04110)

Bn- —U1 b



r^'r

m

^t

.q

yrf Westinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST7
PART I: FIELD SECTION

Collector	 k^•S'	 1Y1nYk YY1M'. t2.^i•N^^ L?i1^	 Date Sampled 101149 !gin Time LQ^L7	 hours

Company Contact 	S t-jj̀] MI M.	 Telephone	 :54 1 873-U/9' fOV7

Sample
Number

Number and Type of Sample
Containers Type of Sample' Analysis Requested

-56-6

b99-4S-S -ria.sf!•
-c3P	 ^^^z'c+.rxr^r cc

l

Field Information"	 L1&Yj-)^avj 1f) le /?,if / AA

i	 F

Special Handling and/or Storage 	 ^>	 iYL	 L !!	 — fl^ilx!

PART II: LABORAT	 SECTION

".411veo uy i i I ej/ vtil.t/	 ti tle	 Date J 411_T / Gv'r 
.dlysiS Required

atewhether sample is soil, sludge, water, etc.
back of page for additional information relative to sample location.

B01-01'i

A•6000-406(07184)

0



Chain of Possession

Received by:

Received by:

Received by:

Relinquished by:

Relinquis 'd by:

:elinq ' ed by:

by:..

DatefTime:

DatefTime:

Westinghouse Hanford	 CHAIN OF CUSTODY
Company

Company Contact I l).5.'f h ^ SZr f F?•	 5	 Telephone l ^ 37_ ^3t&/d

Sample Collected by f b 	 ILD "LNN 	 ^ Time /n rOG

Sample Locittions * ^4Q'SalsJI ,wLQn1kA ^P^o^EhOF^IJOt	 oo-d'^Cl-il	 ' _

Ice Chest No., ^ l	Field Logbook and Page No.	 -

Remarks
n

Bill of Lading No. NA•	 0ffsite Property No.	 NA•

Method of Shipment	 c3oZJ` yGZ^/L L

Shippedto ^^^^ °na i na_

Possible Sample Hazards (V6A(A /r3Q PCA -rM L--Uq rl ^q7 A /D/STRUMfTITS

Sample Identification

T. W-- # it - ŷS î	 1 1 / ./L 7 '1 1 '1

(	 1

r.

1.rt
	 A•6000.40f t0aA0)



' P+ceived by __/

I( .d(os Required

tldicate whether sample is soil,
Use back of page for additions

d ) 0 1.-0"Z- L

	

W Westinghouse	 I	 SAMPLE ANALYSIS REQUEST
Hanford Company

PART 1: FIELD SECTION

Collector 111. 2 • "(fLOrh1^30n ^•z^•S+-e4Aer 	Date Sampled O 1 C1	 Time6$/d) hours

Company ContaCt IA)-  S • "1'F^r_ nr = 1QA	 Telephone (500/1   ' 7 ̂-A91 $^' 
^/5

Sample	 Number and Type of Sample Type of Sample •	Analysis Requested
Number	 Containers

l	 _ITA	 ,

t^	 -	 140, rlv{ttlo+	 e^tnauiea4J	 9ntit

Special Handling and/or Storage

i	 PART II: LABORA	 Y SECTION	
G

<r	 Title	 ll:-G -	 Date

sludge, water, etc.	 A•6000.406 (07/69)
4 information relative to sample location.



I

PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

:r
f '1

n.

SAMPLE RECEIPT FORM

Delivered by:	 Date/Time: 119 2 Z O /S3 J

Received

Customer Sample Number(s): &29- 6'-a'57-/T 3 , iiW 'ss'S^-^^y

ALO Sample Number(s):	 70-691-7	

/ 
1^ '^ 7

1. Customer Chain-of-Custody Form: Present_ !/	 Absent

2. Addi ti onal Shipping Forms (list):

A^^^
3. Custod Seals o Shipping and/or Sample Containers and their Conditions.

Present_(_ Absent

If Present, Condition:	 0,0

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:	 21// -

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

6. Condition of Sample Via s.

Cov0
7. Verification of Agreement or Nonagreement of Information on Receiving

Documents,,

8. Resolution of Problems or Discrepancies.

/ OX

RETURN COMPLETED FORM TO PROJECT MANAGER

*1.

B01-02Z Z



CHAIN OF CUSTODY

Ln if••	 Teiephone^o9^373-3b'rdJ

Date	 jYi ^o •, ,Tei	 Time IhSto
^r

C
'
c J EX 4-w7 o2trU ttx{3 i	 - ---- —

r	 Field Logbook and Page No.

1s

Westinghouse Hanford
Company

Company Contact. l l)•^J• ^^(L

Sample Collected by W.'^) - ^
Sample Locpflons	 -52^

se

ice Chest NO., 
It
	 cts

Remarks	 Nwa

a1_12.e

Bill of Lading No.	 A

Method of Shipment .AadLj
Shipped to .3-2 $- -A(/- Lc

Possible Sample Hazards y ,5:7,

Offsite Property No. ,IVA

Sample Identification

ZZ
^.	 i1 1 e94-52-57^ I53	 '
,rte	 i_ a-J: 1—u ^^^C^1 • jai( • .^F.ri^^P-/ n. 

/

R^

'•	 Chain of Possession

Relin_quished by: gybj(dgE.77tpmPJ eceived by: QZ. Sf e -	 Oate(rime:

by:	 f z/ lir	 ltect ived b/V 	Date ime:

1 b 2Z <

Received by:	 atef ime:

by: .	 Received by:	 Datefrime:

BO-L--(J;;-'3

	 A•6000.407 (04,90)



,n

rn

W Westinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

PART 1: FIELD SECTION

Collector	 S • ^^	 t?. ,Z— •	 r	 Date Sampled	 10 f as 190 Time r !sa hours

Company Contact W • S . -1 ore?Smn	 Telephone (509 1 3 7 3  - 3818

Sample
Number

Number and Type of Sample
Containers Type o( Sample* Analysis Requested

-S ! o- ;

j

,Field Information" • 	 14

t/i22^L	 n	 t	 h1 I ros-f

Special Handling and/or Storage	 -PNC
ON..

PART II: LABORATORY SECTION

,lxeivedby t// yv //C/!ti.	 Title	 Date l%
.alysis Required

ate whether sample is soil, sludge, water, etc.
back of page for additional information relative to sample location.

A•6000•40610 A%



CHAIN OF CUSTODY

.n^t 1
 
1clepnone w^»_ a I ^- .a. - a_ _ _--

Date 1 06,Z 196 	 Time 1335
^.t., 197 ^^OD ifs ^-	

. .

Field Logbook and Page No. /Jll 1C-N-7fr7- ^-- ix7l• 7

.nquished by: •

Received by:

Received by: Date/Time:

Westinghouse Hanford
Company

Company Contact,	 s • ^t c

Sample Collected by L4J . S • 7f

Sample I.ocptions	 -55-
^^	

9Ice Chest No..

Remarks

Bill of Lading N.—Cl N>9

Method of Shipment t-A-A .c

Shipped to	 74WI— s

Possible Sample Hazards rL s7L

O f f!u'e Property No.

Sample Identification
l^ (099- 55-55- /sp	

_,

l	 y CEu"sP ' SocT^^Q^n a^rtz

r°•	/

-v

Chain of Possession

Relinquishedb r/'y}'^ S.7jurn pn Receivedby:	 '7I 5/,M"	 Daterr1'me:

//u77r G7^Olt^ ^// 	 / o/act

A-6000.407 (04 190)



W wessinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

SECTION

r^	 Date Sampled o	 rgorime L33_6 hours

Telephone fg^

Analysis Requested

PART l:

Collector ^41-7D •	 1 K• n %j-"eTj-'IC
"-C

Company Contact W	 S • 'Thy rx IDS)( _)

Sample	 Number and Type of Sample Type of Sample•
Number	 Containe^sKo

r_ao_ _a - Ian • a'il ^_ r, t ,, . / 

Handling andlor Storage

PART 11: LAI

t•Keived by	 Title
	

Date

alysis Required

ndicate whether sample is soil, sludge, water, etc.	 A-6000-406 (07M)
Use back of page for additional information relative to sample location.

'BOl=U.:6



Attachment 6

Pacific Northwest Laboratory, 200-BP-1, Parameters of Interest

Data Package 3

0



?00-BP-1 SUMMARY TABLE
Laboratory: PNL-325
3DG #: Report 3; Rev 0

?ARAMETERS OF INTEREST - soil
sample value/qualifier

Parameter	 DL	 E33-38-006.2	 E33-40-008	 I '

	

------------- -------- -------------------------- 	I
.XNIONS (ppm)

nitrite
nitrate

phosphate
sulfate

2N (ppm)

total
free

GFAA (ppb)

Se
Bi

0.2
0.2
0.6
3.7

0.1-0.4
N/A

1.3
4.3

<0.2
0.6

<0.6
6.3

<0.1
NR

<1.3 UJ
<4.3 UJ

<0.2
0.9

<0.6
15.0

<0.1 UJ
NR

<1.3 UJ
<4.3 UJ

YR	 not reported and/or requested

ill sample numbers begin with 299- prefix



9200-BP-1 DATA QUALIFIER DEFINITIONS

U	 The material was analyzed for, but was not detected above the level
of the associated value. The associated value may be the Sample
Quantitation Limit (SQL) or the Detection Limit (DL).

J	 The associated value is an estimated quantity.

UJ	 The material was analyzed for but was not detected. The associated
value is an estimate and may be inaccurate or imprecise.

R	 The data are unusable.

-, w

0



Westinghouse
nantoro Company

•	 OSM RCRA LEVEL C DATA ASSESSMENT

	

DATE a) /1z 91	 SAMPLES/MATRIX X33-40-008
if

REVIEWED OY
0-4

REVIEWED E33-38-cx^co.2

	

LABORATORY ?N t--	 -110-1a oi'
preF : x

CASE it ?P?—IG'77Z

SOG if i Ray O

^w
o. ^eferx of

	

errsf	 DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK 	 ANALYSIS	 Avnionn r 1	 GFA,ARk

h 1.	 WQ1C lrte. 4;MILLS -_ a
.... 2.Mc.-^-r; x

11 

Soi ka; _ )_ M

3.	 DI:t pl;cga 2_ AicJyz r O

a. O ^c _

5.	 C^l^bre.^'.v^r^Co„^7n( aw. O O OA

6.	 QfL,. ^ ^ tAG ^S.^t, a^^^^ o -,

7.

^- 8.

9.

10.

0 - data had no problems
X - data qualified due to minor problems
M - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: 	 Si r P̂j sow ^_a r^coy^ri^ ^.^er	 a^J

c..11 res LA I +,. etL4	 0- wv r^/^uc^l; F^ co.^ ov.

NOTES:	 vLmytg--

. o	 Refer to the corresponding attachments for explanation of any problems.

1...



COMMENTS: Anions -c.11 Ina l c^ i.^,c -1 i vr.^e_. rc►svu i /e A,,a-K+r cua .4
yo— Oct

^ rT

6`*

.	 RCRA LEVEL C OC

Name	 Date 01

QC Check: Woldl,4r, f i.uaJ'

sample N constituent

-E33 -40- Oc8 Gh(

value/nual

<o.l uT
sample Y constituent	 value/qual

1_ of



RCRA LEVEL C OC

Name	 L2	 Date I ^[2 ^`) I

QC Check: 1A OX ^p
i

COMMENTS: Anions - c.(l_ recoveries Lo i

ro.n94 ("28 Eo 98 ?. ra.tge.)

GN- c.11 ^as^ver^es )6^,e^ 9 .7 a..A Icy( ?o. Ao RmblawAs
GFA A - Ste.. W sp-ilt.:. recovg.rl es v%ery low * S.a.. ay.a ^ y^ ^ ca

,n	 ACTION:	
9P	 (eGOvCri{L loc,a

11

LA-a l^ti USvQ r i z- e el 1e S to l Lo ex 	 r•

`°"	 OS Nl C.f w^f

r-.
sample N constituent	 value/quaff	 sample k constituent	 value/dual

GIRL UU• GFAA

Vo
l9-C33-40-008	- l o W s^^ k c recovery c-t uP pe C.

 ' 4o hu. resul+ of i^^ er ^erev .

	

299-E3338-oo^z Srt	 < ivc. L4LU	 Lt.ckSCo...r.^ corr^-^iov^

.	 ^ of Co



Its

RCRA LEVEL C OC

Name T̀A 	 r^L^	 Date at /I 1-gi

QC Check: 17uDlica4 Av► o^ysi^'

COMMENTS: cjjj" y%-S — ca(f SD's I,C.S.S 444o4,% l 1. 3 7• t J ^.tsc ^^

^ l;^,b ^.: r^ p rob Le.►^s'

Gnl_ ^ bo{h ra .+^ y ^e ^- lug /x/nw dafeGa i o jn ^i ru ► r^s ' !'^pl^ N14

C^FAA- o.t l	 l ► t c. rL-r s

ACTION: " eLsL

s amo i

0	 7 Of b



a

,R

0	 RCRA LEVEL C OC

Name	 Date OI 1l2 ^SI

QC Check:	 (a., (c ^.,«(^ is

COMMENTS: _ AK IOnt-no ccN^aw3naaa'	 e1ale-Clt'eC) --n ^ola^.1^CS
rte! - „o.^;

1

..4,fs d^->l 
11

e

 I	
A	 1C

co b
l 

a %-r
k	 I_GFAAn no PAIMLAm,M,df" dD4-ow4P . ti l0.N cJ

ACTION: "beL 4-

0	 U of



RCRA LEVEL C OC

Name	 r9J	 Date of hjZ^G I

QC Check: Cx.[i brcAiaHs` .1c5t y fal ^sw

COMMENTS: Anipmg- r,11 S4cl 77Z 1or4weR.vn 93^ 109 ?o- no p (ol RMP

Cs	 ACTION: yta 3ISZ-
h

r.
•-	 sai

^J*

klo

0f (o



ACTION:

r

sa

r..

^e

50

RCRA LEVEL C OC

Name J"r4 L¢ c L,.	 Date Oi i r 14t I

QC Check: aE L.Qr Q G

CONNENTS: C39— o.l l Ce s v. t A!x rt a lz-
A 

cm.)( 	 20m tv. —mss

e ual

1p OF G



INTRODUCTION

q^l `!
This data package contains the results obtained by Pacific Northwest

Laboratory (PNL) staff in the characterization of samples for the 200-BP-1

Groundwater Analysis Project. The samples were submitted for analysis by

Westinghouse Hanford Company (WHC) under the Technical Project Plan (TPP)

16772 and the Quality Assurance Project Plan (QAPjP) ALO-001. The analytical

procedures required for analysis were defined in the Test Instructions (TI)

prepared by the PNL 200-BP-1 Project Management Office in accordance with the

TPP and the QAPjP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of

Custody (CDC) and Sample Analysis Request Forms. The samples were delivered

at refrigerated temperature to the 300 Area, 325 Building 200-BP - 1 Sample

Custodian.

w

	

	
The requested analyses for these samples were the parameters of interest

in the WHC SOW. These parameters of.interest are; nitrate, nitrite,

-

	

	 phosphate, sulfate, cyanide, free cyanide, selenium, bismuth, total alpha,

total beta, cesium-137, cobalt-60, ruthenium-106, plutonium-239/240,

.

	

	 plutonium-238, strontium-90, technetium-99, total uranium activity, and

tritium. Weight percent solid was also determined for soil samples. All data

are corrected to dry weight except where otherwise stated. The quality

---	 control (QC) requirements for each sample are defined in the test instructions

.^	 for each sample. The QC requirements outlined in the procedures and requested

in the WHC SOW were followed. Sample duplicates, methods blank, matrix spikes

and matrix spike duplicates were analyzed. All QC data that exist are

included in this Data Package/Report.

The data in this package are reported in separate tables (Tables 2

through 14) for each analyte or method. Four appendices are provided; one for

Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and

Sample Receipt Forms, one that contains the primary inorganic analytical data

and one that contains the primary radiochemistry analytical data.

.	 2	 .



r,	 CFRTTFICATTON STATFMENT

certify that this data package is in compliance with the terms and

'	 conditions of the TPP 16772 and PAPjp ALO-001 for completeness. Release of

?	 :the data contained in this hard copy data package and in the computer-readable

;:':;•;•::•data submitted on floppy diskette has been authorized by the Project Manager

°,•:.or the Project Manager's designee, as verified by the following signature..

0. M. Gillespie	 Date
200-SP-1 Project Manager

Duality Control

""	 I certify that I have reviewed all data in this report/package for

completeness of the QC data and for compliance with project QC requirements as

defined in the TPP 16772 and the QAPjP ALO-001.

-.. 

''^	 J L. Daniel
PNL ACL Quality Representative 	

Date

Ilk'

gyp.`

ii	3



TABLE 1: 200-BP-1 Sample Numbers

WHC Sample Number	 PNL ALO Sample Number	 Sample Type

299-E33-40-008	 90-7060	 Soil
299-E33-38-006.2 	 90-7061	 Soil

0

4



INORGANIC DATA TABLES



r+

r-e

^.R

TABLE 2:

WEIGHT PERCENT SOLIDS SUMMARY SHEET

SAMPLE
	

DUPLICATE AVERAGE SOLIDS
F;	 SAMPLE ID#`

	
PNL LOG#
	

WT $
	

WT $
	

WT %

299=E33-40-008
	

90-7060
	

-93 86
	

---93 52
	

93.69
299-E33-38-006.2
	

90-7061
	

96.96
	

96.74
	

96.85

* Weight Percent Solids were determined following the method outlined
in PNL-ALO-504.



r •e

ANION ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by procedure

PNL-ALO-108, Aqueous Leach of Sludges, Soils, and Other Solid Samples for

Anion Analysis. The sample solution was then analyzed by.Ion Chromatography

(IC) according to procedure PNL-ALO-212, Determination of Inorganic Anions by

Ion Chromatography. This method is comparable to EPA method 300.0. The total

analysis was performed in building 325 in the 300 area.

The data are listed in Table 3. Analyses are listed on four separate

tables, a table for each analyte. The data are reported this way to allow

review of sample data, duplicates, blanks, matrix spikes, RPD and % recoveries

for samples of each analyte. Data results are reported as dry weight (i.e.

converted from weight % solids).

The mean % spike recoveries (sample + spike, matrix duplicate spike and

blank + spike) and their standard deviation (SD) for this set of data are as

follows:

REC + SO (q)

NO2-N	 96..3	 1.9

"f
	

NO3-N	 94.1	 3.1

PO4-P	 83.6	 3.6

r:.	
SO4	 84.1	 11.2

7

•



Upon review of the nitrate and sulfate soil analysis of duplicates the

i:....	 Relative Percent Differences ( RPD) of the duplicate values are:

ROD

NO3-N	 10.9

SO4	 11.3

The values varied due to heterogeneity of sample matrix. The concentration of

^a
	 the other soil analytes was below the detection limits, therefore a RPD is not

calculated.

The requested hold time maxiumum for water analysis of anions is 48

hours from sampling to the time of analysis. There are no hold times

associated with the analysis of soils except that the analysis of anions be

performed within 48 hours of the aqueous leach of the soils. All leaches of

soils were analyzed within the requested hold time.

8

•

U



• - Wit;: - -^, _^_

CTABLE 3: ANION IC ANALYSIa wATA

NITRITE 002•N)

SOLID SAMPLES

..........f3.•....... ......... .C4........

CI C2 CS SPIKE-SAMPLE SPIKE DUP-SPIKE SPIKE

SAMPLE SAMPLE DUP BLANK ANALYSIS ACTUAL ANALYSIS ACTUAL

SAMPLE ID[
.................

PNL LOGS ( WX0 (Wra)	 RPD (uB) (0910) (aa/Ka)
.........

(a'6/Ka)
...........

(ma/Ka)
.........

299 • E33 .38 .OD6.2
.........

90 .7060

.......

<D.2

..........	 .........

<D.2	 NA

......... ...........

299-E33-40-DOB 90.7061 4D.2 <D.2	 NA 4 .2 21.3 21.7 20.6 21.6

--------- % RECOVERIES---------
C3	 C6	 rA

SAMPLE +	 DIP+	 BLANK*

SPIKE	 SPIKE	 SPIKE
......... ......... .........

9B.2	 94.5	 96.1

Detection Limit o 0.2 as/Ka

Note: RPD (relative percent difference) only calculated when both sample and duplicate results are *L.

Comments: If all spike recovery calculations are normelized relative to C4=100%, then % spike recoveries for
C3 and C6 are 102.2% and 9E.3%, respectively.

w.......................................................................................................................... ...............................
TABLE 3:	 ANION It ANALYSIS DATA

NITRATE (NO3-N)
......................

SOLID SAMPLES
.................

..........:C3 ......... ........... C6......... --------- % RECOVERIES.........
C1 C2 CS SPIKE-SAMPLE SPIKE DUP-SPIKE SPIKE C3 C6 C4

SAMPLE SAMPLE DUP BLANK ANALYSIS ACTUAL ANALYSIS ACTUAL SAMPLE + DUP+ BLANK+
SAMPLE 109
.................

PNL tDW! (rte/Ka) (ma/Ka) RPD	 (ua) WKa) (ay/Ka) (mg/Ka)
...........	 .........

(ma/Ka) SPIKE
.........

SPIKE
.........

SPIKE
.........

299-E33.M-OD6.2
.........

90. 7060

.......

0.6

..........

40.2

.........	 .........

NA

........... .........

299-E33-40. ODB 90.7061 0.9 1.0 10.9	 10.2 16.0 16.1 15.7 16.2 93.7 91.2 97.3

Detection Limit : 0.2 ma/Ka

Note: RPD only c al culated when both sample and duplicate results are *L.

Comments: If all spike recovery calculations are noraalized relative to C4=100X, then X spike recoveries for
C3 and C6 are 96.3% and 93.7%. respectively.



TABLE 3: ANION IC ANALYST DATA

PHOSPHATE (PO4-P)......................
SDWV SAMPLES.................

..--.......CIS......... ........... C6--------- ......... X RECOVERIES---------
C1	 C2 CS SPIKE-SAMPLE SPIKE DOP+SPIKE SPIKE C3 C6 C4

SAMPLE	 SAMPLE DUP BLANK ANALYSIS ACTUAL ANALYSIS ACTUAL SAMPLE • DUP+ BLANK+
SAMPLE IDS	 PAIL LC.^.S	 (m;/KB)	 (m3/KB)	 RPD.................	 .........	 .......	 ..........	 ......... (uy)

.........
WKS)........... (ag/KB) (ag/KB) (AV/KB) SPIKE SPIKE•......... SPIKE

.........

299-E33 .38. 006.2	 90. 706D	 4.6	 <D.6	 NA

......... ...........	 ......... .........
299-E33-40-DDB	 90.7061	 40.6	 4.6	 NA 4.6 18.8 23.3 19.2 23.3 80.7 82.4 87.7

Detection limit a 0.6 a5/KB

Note:	 RPD only calculated when both sample and duplicate results are >DL.

Comments: If all spike recovery calculations are normalized relative to C4=100X, then X spike recoveries for
C3 and C6 are 92.DX and 94.3%, respectively.

p................
TABLE 3: ANION It ANALYSIS DATA

SULFATE (SD4)......................
SOLID SAMPLES.................

........... 
C3 .........	 ...........C6......... ......... X RECOVERIES.........

C1	 C2	 C5	 SPIKE-SAMPLE SPIKE	 DUP•SPIKE	 SPIKE	 C3	 C6	 C4
SAMPLE SAMPLE CUP	 BLANK	 ANALYSIS	 ACTUAL	 ANALYSIS	 ACTUAL	 SAMPLE •	 OUP+	 BLANK+

SAMPLE IDS	 PAL L039 (m$/KB) (m$/KB) 	 RPD	 (uB)	 (mg/KB)	 (mS/KB)	 (ag/KS)	 (mg/Kg)	 SPIKE	 SPIKE	 SPIKE................. ......... ....... .......... ......... ......... ........... ......... 	 ........... ......... ......... ......... .........
299• E33.38.006.2 90.7060	 6.3	 d.7	 NA
299 • E33.40-ODS	 90.7061	 15.0	 16.8	 11.3	 <3.7	 71.7	 71.3	 70.9	 71.5	 78.3	 76.9	 97.0

Detection Limit - 3.7 "/KB

Note: RPD only calculated when both sample and duplicate results are >DL.

Comnants: if all spike recovery calculations are normalized relative to C4=10D%, then % spike recoveries for
0 and C6 are 80.7X and 79.3%. respectively.



CYANIDE ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by procedure

PNL-ALO-270, Total Cyanide in Waters, Solids or Sludges. The methodology is

comparable to CLP SOW 788 Method 335.2 distillation and colorimetric technique

for the analysis of cyanide. The analysis was performed in building 3720 in

the 300 area.

The procedure, PNL-ALO-210, did not reflect the correct CLP standard

preparation guidelines (section 7.3.2.1 and 7.4.2.1). The analysts made a

deviation to the procedure and used the client requested method, CLP SOW

(788), method 335.2, for the standard preparation (page 0-76). An Interim

Change Notice (ICN) to the procedure is in the process of'being written.

C'>
The sample results were below the client required detection limits of 10

1 mg/Kg. Sample results are all below 2 ppm; therefore free cyanide analysis

- u	was not required.

Upon review of the sample spiked data results, the mean recovery is

-m

	

	 97.0% with a standard deviation of 0.4%. The mean recovery of • the Laboratory

Control Standard is 90.5% with a standard deviation of 2.3%.

The general Environmental Protection Agency (EPA) hold time for total

.,,

	

	 cyanide is 12 days. The hold time was inadvertently not met for one of the

samples but was met for the other. There is no known impact on the results of

the late analysis date as the cyanide concentrations are below the detection

°

	

	 limits, and samples are preserved in basic media. The LCS standards were

acquired from EPA in April of 1990 (six months prior to analysis) and are in

basic media and produce satisfactory recoveries (mean of 97y); therefore the

late analyses of the sample is unlikely to have any impact on the results.

^'	 11



TABLE 4: TOTAL CYANIDE ANALYSIS DATA

SOLID SAMPLES

........• X RECOVERIES .........
G1 G2 GS ........... ca ......... ........... G6--------- C3 C6

SAMPLE	 SAMPLE DUP PLANK SPIKE-SAMPLE SPIKE CUP SPIKE SPIKE SAMPLE • PLANK+ LCS
SAMPLE IN
... .............

Pill. LOOP
.........

(mg/K9)	 (mg/Kg)
.........

RPo	 NO (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) SPIKE SPIKE SAMPLE
.........

299-E33 .40-DDB 90. 7060	 (a)
..........

4.1 U7	 <O.i
.........	 .........

NA	 0.1
...........	 .........

9.66 9.62

...........

9.66

.........

9.61

.........

100.5

.........

92.8 94.4
299-E33 .3B-OD6.2 9D-7061 ^D.1	 <D.1 NA	 4.1 9.69 9.96 97.2 92.1

Detection limits for soil c 0.1 . 0.4 mB/Kg (theoretical)

(a) Mold time missed by 6 days.

Pa
ro

6 11 C d k	
4r 4' i 4

	 •



0 FREE CYANME ANALYSTS RESULTS

Total cyanide results were all below 2 ppm, therefore free cyanide

analysis was not performed on the samples in this set.

C"!

cr

M

i2

0	 13



Table 5: Free Cyanide Analysis Data

No data necessary.

p°c

ti

0	 14



'	 GRAPHITE FURNACE ATOMIC ABSORPTION ANALYSIS RESULTS

c.• Samples and their accompanying QC samples were prepared following acid

digestion by procedure PNL-ALO-101, Acid Digestion for Metal Analysis. The

methodology is consistent with the CLP procedure for the acid digestion of

waters and sediments. Digestates were then analyzed by graphite furnace

	

'	 atomic absorption (GFAAS) following procedure PNL-ALO-215, Selenium (Atomic

Absorption, Furnace Method), for selenium and PNL-ALO-216, Bismuth (Atomic

Absorption, Furnace Technique), for bismuth. Se and Bi analysis methodologies

are consistent with CLP SOW 788 Method 270.2. Digestion of samples and

analysis by GFAAS was conducted in building 325.

Analysis for Se and Bi was conducted on a Perkin-Elmer 5100/HGA 600 (not

equipped with a Zeeman background correction device). The quarterly

instrument detection limit (IDL) for Se was found to be 1.3 µg/L. The

corresponding IDL for Bi was found to be 4.3 µg/L.

r

	

	 A preliminary analysis of the samples was performed to determine the

dilution factor necessary to bring the concentration to mid-range in the

calibration curve. All sample solutions were determined to have Se'and Bi

levels below the respective detection limits 3.25 µg/L and 10.75 µg/L.

Detection limit was defined as 2.5 times the IDL.

The data are reported in Table 6 for selenium results and Table 7 for

' bismuth results. Each table has a summary results table followed by a batch

results table for easy verification of control standards and quality control

samples analyzed per batch.

Upon review of the data tables for selenium (Table 6A) and bismuth

(Table 7A), the average recovery of selenium spike is 79.6% with a standard

deviation of 33.5% (for samples with recoveries above 0%), the average

recovery of bismuth spike is 89.9% with a standard deviation of 9.3% (for

samples with recoveries above 5%). 	 A precision determined from the duplicate

sample analysis is not possible since the results are below detection limits.

The large bias and poor precision associated with the analysis of

selenium in soil samples is attributed to the low concentrations of selenium

and spike standard in the samples and matrix interference (of iron) in the

15



determination in selenium analysis. A Zeeman background correction attachment

is necessary for this matrix correction. 	 The data in Tables 6 and 7 are

flagged with appropriate CLP (as defined in CLP SOW 7/88, pages B-19 and 20)

flags where necessary. ICB, CCB, ICV, CRA, etc. are as defined in the CLP SOW

7/88, section E.

The . CLP SOW 788 specified hold time of 180 days was met as well as the

contract required hold time of 120 days.

16
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TABLE 6: SELENIIA( ANALYSIS DATA

ACID EXTRACIABLE SELENIUM. IN SAMPLES

SDLID SAMPLES

' -------- 1( RECOVERIES------

B182 85 ............ 83--------- -----------B6---------- 53 116 B4
SAMPLE Spike SAMPLE DUP Spike BLANK SPIKE+SAMPLE SPIKE BLANK-SPIKE SPIKE SAMPLE • BLANK+ LCS

SAMPLE IDC

..............:.

PNL LDGA (&)(ug/L) It Reo (ug/L) X Rat RPD (c)	 (ug/L) (ug/L) (ug/L) (b)

...... 0..

09/0
...........

IWO (b)
..........

SPIKE
........	 .........

SPIKE SAMPLE
......

699. 55-55-OSD
..........
90-5356

.......
41.3

..... ..........
0 .3

..... .......	 .....
0.3

............
41.3 25.DO 0.3 25 0 0 106

699. 55 . 55-050 90-5356-AS 4.8 119 4.4 116 8.7	 11.0 6.8 10 7.3 10 122 123
299-E33.40. 0(18 90-7060 0.3 U3
299-E33 .40. 00B 90-7660 3.5 67
299-E33 .38-DD6.2 90. 7061 0.3 U7
299-E33. 38. 006.2 90 . 7061 3.2 75

Instru:'ent Detection Limit (1DL) for soil in solution - 1.3 ug/L - 0.1 as/Kg (calculated using average sample size of 1.5 B)

Method Detection Limit (DL) for soils in solution • IDL x 2.5 s 3.25 ug/L • 0.22 ay/Kg (calculated using average sample size of 1.5 g)
Contract Required Detection Limit (CRDL) s D.5 uS/S (0.5 mS/Kg)

(a) Analytical Spike (AS) c 10 ug/L
v (b) Pre-di gest spike c 25 ug/I for 63, 04 and 66

(c) RPD only calculated if both sample and d.plicate are greater than detection limit.

`1 /
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TABLE 7: BISMUTH ANALYSIS DATA

ACID EXTRACTABLE BISMUTH IN SAMPLES

SOLID SAMPLES

........ % REwYERIES -------
81 82 BS ............ 63 ......... ...........86.......... B3 86	 84

SAMPLE	 Spike SAMPLE PUP Spike BLANK SPIKE-SAMPLE SPIKE BLANK-SPIKE	 SPIKE SAMPLE • BLANK•	 US (d)
SAMPLE IDY
................

PHL LOGE, (a)(ui... .

0"o..
/U	 X See

.......	 .....
0911)

..........
: Rec	 RPD (c)
----"------

(ug/l)
.....

IWO
............

IWO (b)
--------•

(ug/L)	 IWO (b)
--.........

SPIKE SPIKE	 SAMPLE

699-55 .55-050 90.5356 <4.3 <4.3 4.3 4.3 50
----------

K.3	 5D
-------.	 ..__•---•

4 -"....4	 89
699 .55 . 55 .050 90.5356-AS 18	 87 13.5 65	 28.6 21.2 20 16.9	 20 96 74
299-E33 .40-DOB 90 . 7060 14.3 tTY
299-E33-40-008 90 . 7060 17.4	 86
299-E33 .38. 006.2 90 . 7061 <4.3 LIT
299-E33-38 .006.2 90 .7061 17.2	 87

Instrument Detection Limit ( IDL) for soil in solution a 4.3 u9/1 a 0.3 mg/KS (calculated mini average sanple site of 1.5 g)
Method Detection limit (DL) for soils in solution a IDL x 2.5 - 10.75 uS/L o 0.72 m9/K9 (calculated using average sample size of 1.5 v)
Contract Required Detection Limit (CRDL) - 10 ui/ i (10 mi/Kg)

(e) Analytical Spike (AS) - 20 u91L
n--'(b) Pre-divest spike - 50 ug/t
iD (c) RPD only calculated if both sanple and duplicate are greater then detection limit.

(d) 04 - LCS-0287 + 40 ug pi spike

/yzv
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	 PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1

I

SAMPLE RCCj PT 0-W

Delivered by: 	 Date/Time: // AeA 	 9: 9?

Received by:

Customer Sample Number(s): 	 29 9 ' 6-33-- 91) --00?

ALO Sample Number(s): 	 99 01— 7U^U

c

1. Customer Chain-of-Custody form: Present	 L	 Absent
2. Additional Shipping Forms (list):

ASR

1. Cu 
to
	 Seals on Shipping and/or Sample Containers and their Condition's.

Present	 Absent

If Present, Condition:

4. Sample Tag(s) ID (lumbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:	 /U///.

.1

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

1: 'C (--- 19
6. Condition of Sample Vials.

GX0
7. Verification of Agre pmenL or IlonagreemenL of information on Receiving

Documents..ate
8. Resolution of Problems or Discrepancies.

7 f;l} !!y
^js. i•^
+,p;1

4t ..

1 `^ 1

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1--002
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C^ +
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rq.

Westinghouse Hanford	 CHAIN OF CUSTODYCompany	 .

F,44any contact.	 S\A . . THE QSOn	 Telephone 3 r 3 - 3S l

..i+npleCollectedby'^il.5.faoMw V^^.a. ^ca•b^ste LJ,121 C1D	 Time /3i.^
Sample •locpptions 249 F33 — I O Wt,-2L-511767 

Ice Chest No., 40 +^	 ^	 Field Logbook and Page No. t Jue-n/ -28 -a—

Remarks 1z SAMPLE' TO !3 ^ ^4NALVr Y Frog .2=-6P- 1 1'Ak^AME TcZ°S a(` ^ N	 c
Gay 'GTATFMF7.^T pG ^^nC )

aill of Lading No. NIA	 Offsite Property No. A A

Method of Shipment IA.j1htnCt>enA ,U A c-SL SAMPLF +/AN

Shippedto	 L•A cj^ (-300 Ap.^
Possible Sample Hazards

C+,t
	

Sample Identification	 _.

Chain of Possession

in9  uishe
yy

d by:	 Iv ti. 77 CMADA/ Received by	 = =	 ^i Date/Time:

f d an ox^
p

^/ -	 I Zia 	 p	 135/
Rylj q ' i . edby:^ Recery d Date ,meYI.J .j .
^ ..,	 ..

.

V/ ?-Z	 t	 7
P̂ cif,	 .iished,lly: Acceived by: Date/Tirne:

Oquished by: Received by: te/Time•

B01^003
r

A-c000.anr toa,gm



W Wesprighouse
Hanford Company

SAMPLE ANALYSIS REQUEST

".	 PART I: FIELD SECTION

Collector	 -(;AW PpSnW '? p. S'r2T-Ft &-g	 Date Sampled j I r,la. LqO Time t2L 5 	 hours

Company Contact	 Telephone (455`1 1 .273- ^Q)Q

Sample
Number

Number and Type of Sample
Containers Type of Sample" Analysis Requested

.2	 -E

wotil`

field Information" _SAMPI_6"	 To AE AIJgt,ljgr )) Pce c5f^ p•fY) 4 -WAME'Tf̂ ?S tt I A_YfE,04597'

—SFF 'ST RxAE	 oT QF wnt?I! .

/	 p
! VA it4:W 	.4 ,	 /irt .^•cL+ a^^^ (^-t.7^ ^t,e.ed !/l1,SY.t.L3+x.r.. Ya

Special Handling and/or Storage . A? ..n 0 It r.t e r A ^

PART II: LASORAT	 Y 5E! rION
i a

•relved by ,[// /(J &Z/-"	 Title	 Date'_J_/ /v/ /•v
sis Required

Wndicate whether sample is soil, sludge, water, etc. 	 A•600e•406 i07 1159y
t, !"Use back of page for additional information relative to sample location.

BOI-004
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PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Bel(vered by: P . S''t'cC rE E ^	 Date/Time:_f It t	 1 y

Received 	 S, 941-zsou-d

Customer Sample Number(s): ? c,!Z— FS-2 -3 9-- o U (, • 2

ALO Sample Number(s): 9 o — 70 6

N

1. Customer Chain-of-Custody form: Present^bsent

2. Additional Shipping forms (list):

Cote
3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

_.. .-Present	 Absent

If Present, Condition: Q K

4. Sample Tag(s) ID Numbers If not Recorded on the Chain-of -Custody Record
or on Sample Vial.

Notes: 
tJ / A

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature). AT !c FACit 7e. M i

d'j^—_
6. Condition of Sample Vials.

U (-
7. Verification of Agreement or Ilonagreement of Information on Receiving

Documents.

C

8. Resolution of Problems or Discrepancies.

'il/A

RETURN COMPLETED FORM TO PROJECT MANAGER

BOIL--005



r^ iff.

rl
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Westinghouse Hanford	 CHAIN OF CUSTODY:.,::• Company

"gttlpapyLatact• 5. 1; . tGoS	 Telephone • 373 -336 /

mple Collected byP, .STF-FFLSQ/5. WC	 Date ri l rr0 190	 Time I 10 3

Samole l.ocations Z99-E33-36 WEt1.stTE ^ 1S0' soO •rtd+ Ot°• ZIt,6'? CiL1BS

Ice Chest No..	 EPS 1 L-4r J x13	 Field Logbook and Page No.

Bill of Lading No.	 N A	 Olfsite Prope rty No.	 N A
method of	 l$hipment &M r—ACZ Z.Y -M 3 .25 Vki U L Ali 10 AAB L -, AM PLF U A rJ
Shipped to	 32.5 Pn1L L-A6 (3 e)o Aaa4:i3•)

Possible Sample Hazards 16DIJFr j1Di CA T-CFD w t TDd f2l F L.Q i kI f3j ) A 43IJ Q-S

Sample identification	 _.

I UTWE.51

1

Chain of Possession

	

jt#1inquished by:	 5. E. I49S	 Received by:	 Date/Time:

: ligquished by:, j Received by:	 Date/Time:	 13 ;

	

l '^ished4yc	 Received by:	 Date/Time:

ati'

	^nquished by:	 Received by: 
1301 006	 Date rime:

A-MML-t0 7 f0 "'At



:^
'''	 1: • "•: '•	 W	 Westinghouse
' %;• ;.. ;	 .. ,O Hanford Company

SAMPLE ANALYSIS REQUEST

PART 1: FIELD SECTION

,.. •	 R: STEFR.FfL^S.I.'.a5Collector	 Date Sampled II fin 90	 Time	 3110	 hours

Comp ' any Contact	 S. KOS	 Telephone ( SD9) 373 '338

t
f:.'.

Sarpple
Number' .

Number and Type of Sample
Containers Type of Sample Analysis Requested

^i. ! a99-^3 -38 - DoG.a.
^' f	 L! 7 ^ Comte 94A	 9D/ Zan -/3P- Og	FYE

tir ^^ /AJ7l%^'S'•1

Pr

e

Field Information° 51MP-G5 7D	 912— ?^ 'n -pP 1

e	 wv^.
Special Handling and/or Storage 	 oIcA-sn	 O	 Quit

PART IL: LABORATORY SECTION

• 7Preived by	 Title	 a....	 Date I % /I%,- P-t 0.

Isis Required

A•6000•406 (07,%9)Wndicate whether sample is soil, sludge, water, etc.
Use back of page for additional information relative to sample location.

B01 0 007
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Pacific Northwest Laboratory, 200-13 1 2-1, Parameters of Interest

Data Package 4
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Cica`,
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CN	 ) GPAA 11fU4, IS

X d
O M

O O
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d
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O

ffim

7.

B.

9.

10.

0

Westinghouse
Hanford Company

OSM RCRA LEVEL C DATA ASSESSMENT

DATE oT2JP44IQ /	 SAMPLES/MATRIX gg- 4o- zo;. 7
all su,,.gLL A'c

REVIEWED BY	 Lerck	 E33- 40-Z(31.-7A Soi

LABORATORY PNL-3Z^	 z99- Q 	 3-Yo-ioc w cr

CASE 11 7-Pr )(477-2-	 E33-'/0 -20;	 Wol ex

SDG Y "&- E

	

ar4 4 : 
r
^h2y	 33• yo-zo! A we-' e-r

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK	 ANALYSIS A m;oex

1. <10 1 ey ;vtcl -1- i WLA-	 —^

2. JAod-e;K Snika-	 O

3. -Dr.ADlicczte- 4aa.^L:r- 	 X-

4. 3/0-0	 O

5. Cs.lil^e'w'Ii^n fCo^io^ ^1.	 ^_
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TABLE 1: 200-BP-1 Sample Numbers

WHC Sample Number	 PNL ALO Sample Number	 Sample Type

299-E33-40-201.7	 90-7062	 Soil
299-E33-40-201.7A	 90-7063	 Soil
299-E33-40-200	 90-7064	 Water
299-E33-40-201	 90-7065	 Water
299-E33-40-201A	 90-7066	 Water

1-0
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INTRODUCTION

This data package contains the results obtained by Pacific Northwest

Laboratory (PNL) staff in the characterization of samples for the 200-BP-1

Groundwater Analysis Project. The samples were submitted for analysis by

Westinghouse Hanford Company (WHC) under the Technical Project Plan (TPP)

16772 and the Quality Assurance Project Plan (QAPjP) ALO-001. The analytical

procedures required for analysis were defined in the Test Instructions (TI)

prepared by the PNL 200-BP-1 Project Management Office in accordance with the

TPP and the QAPjP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of

Custody (CDC) and Sample Analysis Request Forms. The samples were delivered

at refrigerated temperature to the 300 Area, 325 Building 200-BP-1 Sample

Custodian.

The requested analysis for these samples were the parameters of interest

in the WHC SOW. These parameters of interest are; nitrate, nitrite,

phosphate, sulfate, cyanide, free cyanide, selenium, bismuth, total alpha,

total beta, cesium-137, cobalt-60, ruthenium-106, plutonium-239/240,

plutonium-238, strontium-90, technetium-99, total uranium activity, and

tritium. Weight percent solid was also determined for soil samples. All data

are corrected to dry weight except where otherwise stated. The quality

control (QC) requirements for each sample are defined in the test instructions

for each sample. The QC requirements outlined in the procedures and requested

in the WHC SOW were followed. Sample duplicates, methods blank, matrix spikes

+`d	 and matrix spike duplicates were analyzed. All QC data that exist are

included in this Data Package/Report.

The data in this package are reported in separate tables (Tables 2

through 15) for each analyte or method. Four appendices are provided; one for

Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and

Sample Receipt Forms, one that contains the primary inorganic analytical data

and one that contains the primary radiochemistry analytical data.
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0 CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and

conditions of the TPP 16772 and QAPjP ALO-001 for completeness. Release of

the data contained in this hard copy data package and in the computer-readable

data submitted on floppy diskette has been authorized by the Project Manager

or the Project Manager's designee, as verified by the following signature.

4. Y}1, 5-,- !
B. M. Gillespie
	

Date
200-BP-1 Project Manager

Quality Control

I certify that I have reviewed all data in this report/package for

completeness of the QC data and for compliance with project QC requirements. as

defined in the TPP 16772 and the QAPjP ALO-001.

J. L. Daniel	 Date
---	 PNL ACL Quality Representative
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•	 ANION ANALYSIS RESULTS

The soil samples and their accompanying QC samples are prepared by

procedure PNL-ALO-108, Aqueous Leach of Sludges, Soils, and Other Solid

Samples for Anion Analysis. These soil leach solutions and water samples

are then analyzed by Ion Chromatography ( IC) according to procedure PNL-

ALO-212, Determination of Inorganic Anions by Ion Chromatography. This

method is comparable to EPA method 300 . 0. The total analysis is performed

in building 325 in the 300 area.

The data are listed in Table 3. Analyses are listed on four separate

tables, a table for each analyte. The data are reported this way to allow

review of sample data, duplicates, blanks, matrix spikes, RPD and %

c	 recoveries for samples of each analyte. Soil data results are reported on

—^	 a dry weight basis (i.e, corrected for weight % solids).

r'.	 The mean % spike recoveries ( sample + spike; matrix duplicate spike

ea	 and blank + spike) and their standard deviation ( SO) for this set of data

(including both soil and water samples) are as follows:

NO2-N	 104.1	 4.0

a_	 NO3-N	 99.1	 2.8

..	 PO4-P	 88.2	 6.7

'O	SO4	 99.9	 2.1

0
	 7



Upon review of the NO3-N and SO4 soil and water analysis, the mean

RPDs of the duplicate values (those above the detection limit) are:

RPO

NO3-N	 3.2

SO4	 20.7

The values varied due to heterogeneity of soil samples and the

variations between sample matrices. The concentration of the other

analytes was below the detection limits, therefore a relative percent

cs^	 difference is not calculated.

°—	 The hold times for water analysis of anions is 48 hours from sampling

to the time of analysis. There are no hold times associated with the

,.	 analysis of soils except that the analysis of anions be performed within 48

hours of the aqueous leach of the soils. All leaches of soils were

analyzed within the requested hold time.

P
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TABLE 3. ANION IC ANALYSIS DATA

NITRITE	 (1102-11)

SOLID SAMPLES

-•••-•--- % RECOVERIES .........
C1C2 C5 ........... C3•••••.•-- -•••••••---C6- •------- C3 C6 C4

SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE SPIKE DUP+SPIKE SPIKE SAMPLE + DUP* BLANK+
SAMPLE IDN PNL LOGO (US/Kg) (mg/Kg) RPD

.........
(mg/kg) (Mg/Kg)........... (mg/Kg)

.........
(mg/Kg)........... ("g/Kg)

.........
SPIKE

.........
SPIKE

.........	 .........
SPIKE.................

299-E33-40.201.7
.........
90-7062

.......
<2.0

..........
<2.0 N/A

.........
<2.0 198.0 200.0 209.0 212.0 99.0 98.6 100.0

299-E33-40-201.7& 90-7063 <2.0 <2.0 N/A 236.0 228.0 103.5
......... .........

mean 100.4 (C3 and C6)
DL = Detection limit of 2.0 mg/Kg std. dev. 2.7

CD assumes average CI-C2 sample weight for mg/kg equivalent

WATER SAMPLES.................
---••---- % RECOVERIES---------

C1C2 C5 ...........C3......... ...........C6......... C3 C6 C4
SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE SPIKE DUP+SPIKE SPIKE SAMPLE + DUP* BLANK+

SAMPLE IDN PNL LOG# (ug/L) (ug/L) RPD (ug/L) Noll.) (ug/L)
.........

(ug/l)........... (ug/L)
.........

SPIKE
.........

SPIKE
.........

SPIKE
..........................

299-E33-40 . 200
.........
90.7064

.......

<14.9

..........
<14.9

.........

N/A

.........
<14.9

...........
1650 1520 1620 1520 108.6 106.6 107.9

299-E33 . 40-201 90.7065 <14.9 <14.9 N/A 1620 1520 106.6
299-E33-40-201a 90 . 7066 <14.9 <14.9 N/A 1670 1520 106.6

......... .........

DL = Detection Limit of 14.9 ug/L mean 107.1 (C3 and C6)
std. dev. 1.0

Note:	 RPD only calculated when both sample and duplicate results are >DL.



TABLE 3: ANION IC ANALYSIS DATA

NITRATE (NO3-N)

SOLID SAMPLES
.................

......................

---------
% RECOVERIES ---------

C1 C2 CS ........... C3--------- --•----••--C6--•------ C3 C6 C4
SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE SPIKE DUP+SPIKE SPIKE SAMPLE ♦ DUP+ BLANK+

SAMPLE ION
.................

PNL LOG#
.........

(mg/Kg)
.......

(mg/Kg)
..........

RPD
.........

(mg/kg)
.........

(mg/Kg)
...........

(mg/Kg)
.........

(ag/Kg)
...........

(mg/Kg)
.........

SPIKE SPIKE SPIKE

299-E33-40-201.7 90-7062 8.2 8.4 2.7 <2.0 150.0 148.0 161.0 158.0

.........

95.6

.........

96.5

.........

98.2
299-E33-40-201.7& 90-7063 7.8 8.4 6.8 <2.0 169.0 169.0 95.2

man

.........

95.8

.........

(C3 and C6)
DL - Detection limit of 2.0 mg/Kg std. dev. 0.7
CS assumes average C1-C2 sample weight for mg/kg equivalent

WATER SAMPLES
.................

-----•--- % RECOVERIES .........
--^ C1 C2 C5 -•---------C3-••• ----- •---------- C6-•------- C3 C6 C4
^ SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE SPIKE DUP+SPIKE SPIKE SAMPLE + DUP+ BLANK+

SAMPLE ID#
.................

PNL LOG#
.........

(ug/L)
.......

(ug/L)
..........

RPD (ug/L) (ug/L) (ug/L) (ug/L) (UVL) SPIKE SPIKE SPIKE

299-E33-40 . 200 90-7064 27.1 27.1

.........

0.0

.........

<14.9

...........

1150

.........

1130

...........

1160

.........

1130

.........

99.4

.........

100.3

.........

101.8
299• E33 . 40-201 90-7065 <14.9 <14.9 N/A 1160 1130 102.7
299-E33 . 40-201a 90. 7066 <14.9 <14.9 N/A 1150 1130 101.8

DL - Detection Limit of 14.9 USA - man

.........

101.1

.....""

(C3 and C6)
std. dev. 1.5

Note:	 RPD only calculated when Loth sample and duplicate results are >DL.



^J
TABLE 3: ANION IC ANALYSIS DATA

PHOSPHATE (PO4-P)
......................

SOLID SAMPLES
.................

DL : Detection limit of 6.0 mg/Kg
CS assumes average C1-C2 sample weight for mg/kg equivalent

UATER SAMPLES
.................

C1 C2 CS ........... 
CIS

SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE SPIKE
SAMPLE ID#
.................

PNL LOG#
.........

0911.)
.......

(ug/L)
..........

RPD
.........

(ug/L)
.........

(ug/L) (ug/U

299-E33 .40 .200 90.7064 <60 <60 N/A <60
...........	 .........

150D 1630
299-E33-40-201 90.7065 <60 <60 N/A 1510 1630
299-E33 .40 .201a 90 .7066 <60 <60 N/A 1490 1630

.-.	 DL = Detection Limit of 60.0 ug/L

Note: RPD only calculated when both sample and duplicate results are >DL.

C1 C2 C5 ...........C3.........
SAMPLE SAMPLE DUP BLANK SPIKE+SAMPLE SPIKE

SAMPLE ID#
.................

PNL LOG#
.........

(mg/Kg)
.......

(mg/Kg)	 RPD
..........	 .........

(mg/kg)
.........

(nm/Kg)
...........

(mg/Kg)

299-E33-40-201.7 90 .7062 <6.0 <6.0	 N/A <6.0 170.0
.........

214.0
299-E33-40-201.7* 90-7063 <6.0 <6. 0 	N/A 193.0 244.0

---------% 
RECOVERIES---------

	

...........C6.........	 C3	 C6	 C4

	

DUP+SPIKE	 SPIKE	 SAMPLE +	 DUP+	 BLANK+

	

(mg/Kg)	 (no/Kg)	 SPIKE	 SPIKE	 SPIKE
........... ......... ......... ......... .........

	

187.0	 227.0	 79.4	 82.4	 85.9
79.1

......... .........

	

mean	 80.3 (C3 and C6)

	

std. day.	 1.8

--------- % RECOVERIES ---------

	

........... C6---------	 C3	 C6	 C4

	

DUP+SPIKE	 SPIKE	 SAMPLE +	 DUP+	 BLANK+

	

(ug/L)	 (ug/L)	 SPIKE	 SPIKE	 SPIKE
........... ......... ......... ......... .........

	

1600	 1630	 92.0	 98.2	 92.6
92.6
91.4

......... .........

	

mean	 93.6 (C3 and C6)

	

std. dev.	 3.1



TABLE 3: ANION IC ANALYSIS DATA

SULFATE (SD4)......................
SOLID SAMPLES

DL • Detection limit of 34 ag/Kg
C5 assumes average C1-C2 sauple weight for ag/kg equivalent

WATER SAMPLES.................
N C1 CZ

SAMPLE SAMPLE DUP
SAMPLE IDM................. PNL LDGF

.........
(ug/L)
.......

(ug/L).......... RPD
.........

299-E33-40-200 90.7064 <250 <250 N/A
299-E33 . 40. 201 90.7065 <250 <250 N/A
299-E33 . 40. 201a 90. 7066 <250 <250 N/A

DL = Detection Limit of 250 ug/L

......... X RECOVERIES ••••••---

	

........... C6.........	 C3	 C6	 C4

	

DUP+SPIKE	 SPIKE	 SAMPLE +	 DUP+	 BLANK*

	

(ag/Kg)	 (n/Kg)	 SPIKE	 SPIKE	 SPIKE........... ......... ......... ...................
	764.0 	 697.0	 93.3	 96.1	 101.4

97.4
......... .........

	

mean	 95.6 (C3 and C6)

	

std. dev.	 2.1

-•-•--•-- X RECOVERIES ---------

	

C5 ........... C3 .........	 ........... C6---------	 C3	 C6	 C4

	

BLANK	 SPIKE+SAMPLE SPIKE	 DUP-SPIKE	 SPIKE	 SAMPLE +	 DUP+	 BLANK+

	

(ug/L)	 (ug/L)	 (ug/L)	 (ug/L)	 02/0	 SPIKE	 SPIKE	 SPIKE

	

........ ...........	 .........	 ........... ......... ......... ......... .........
	<250 	 5070	 5000	 5DBO	 5DDO	 101.4	 101.6	 102.2

	

4970	 5000	 99.4

	

5030	 5000	 100.6
......... .........

	

_	 mean	 1DD.8 (C3 and C6)

	

std. dev.	 1.0

Cl C2 C5	 ........... C3.........

SAMPLE SAMPLE DUP BLANK	 SPIKE+SAMPLE SPIKE
SAMPLE ID#	 PNL LOW (ay/Kg ) (mg/Kg ) RPD	 (mg/kg)	 (mg/Kg)

--7-••-	 --

(mg/Kg)...-.-.. ................	 ...-7-0-6-2_.

299• E33. 40. 201.7	 90. 7062
.....--

98.4 ------89.4 96
 ------...	 .........	 ----

9.6	 <34	 707.0 657.0
299-E33-40-201.74	 90-7063 76.3 7 105 31.7	 820.0 749.0

Note: RPD only calculated when both sa-mple and duplicate results are 4L.

16%S(?/



CYANIDE ANALYSIS RESULTS

Samples and their QC samples were analyzed by procedure PNL-ALO-270

"Total Cyanide in Waters, Solids or Sludges". The procedure, PNL-ALO-270

has been rewritten to reflect the correct CLP standard preparation

guidelines used in Parameters of Interest Data/Reports No. 1 - No. 3.

Methodology is comparable to CLP SOW 788, Method 335.2, distillation and

calorimetric technique for the analysis of cyanide. Analysis was performed

in building 3720 in the Hanford Site 300 area.

The sample results were below the CRDL of 10 µg/L in water and 1 mg/Kg

for solids. Free cyanide analysis was not required as all samples had

concentrations of cyanide of less than 2 mg/Kg. In all cases the 12 day

hold time specified for cyanide analysis under the CLP protocol was met.

C .

	

	 Average spiked sample cyanide recovery was 98.4% with a standard

deviation of 4.9%. Recovery of cyanide for laboratory control samples was

104.2% for soil standard LCS-0689 and 106.5% for liquid standard ICV-6.
e^

Cumulative QA data on laboratory control samples for data packages 1-

4 are summarized in Table 1 in appendix C, page CO5-002. All laboratory

•

	

	 control sample values were well within the 25% accuracy limits, with LCS-

0689 and ICV-6 average recoveries of 98.0 and 103.3%, respectively.

0	 13



GI Sample G2 Sample
Sample ID*	 PNL Logy	(mg/Kg) dap. (mg/Kg) %RPD

................. ......... ......... ............ ......
299-E33 .40. 201.7	 90.7062	 <1.0 uT	 41.0	 N/A

	

299-E33 . 40.201.7A 90 .7063	 0.0	 0.0	 N/A

.............
	65 Blank	 Sample*

(mg/kg) spike (mg/Kg)
........ .............

	<1.0 	 9.07

	

<1.0	 9.16

-,+,.......
Spike

(mg/Kg)

..-9.27

10.19

--••--••• % recovery
G3 G6 G4

Sample+ pup,* US
spike

.........
spike

.........
sample
.........

97.9 98.2 104.1

89.9
.........

91.0
.........

104.2
.........

93.9 94.6 104.2
5.7 5.1 0.1

-••----- % recovery
03 06 G4

Sample* Dup.s LGS
spike
........

spike
.........

sample
.........

1D3.3 101.4 113.3

96.9 99.1 102.2

101.4 104.8 1D4.1
.................

10D.5

.........

101.8 106.5
3.3 2.9 5.9

•

TABLE 4: TOTAL CYANIDE ANALYSIS DATA

SOLID SAMPLES
.................

...........G6.......

	

Dup.+spike	 Spike

	

(Kg/Kg)	 (as/Kg)
........... .......

	9.1 	 9.26

	

9.3	 10.22

man
G5 assumes average sample weight for mg/kg equivalent 	 Std. Dev.

..... SAMPLES

.............G3........ ........... G6 --------
G1 Semple G2 Sample	 GS Blank	 Sample+	 Spike	 Dup.+spike	 Spike

Sample ID*	 PNL Log*	 (ug/L)	 dup. (ug/L)	 %RPD	 (ug/L) spike (ug/L)	 (ug/L)	 (ug/L)	 (ug/L)
................. ......... ......... ............ ....... 	 ........ ............. ........ ........... ........
299-E33-40-200	 90-7664	 00	 -10	 N/A	 <10	 47.25	 45.75	 46,39	 45,75

299-E33 .40 . 201	 90.7D65	 <10	 <10	 N/A	 <10	 44.32	 45.75	 45.35	 45.75

a
299• E33-40• 20DA	 90.7066	 <10	 <10	 N/A	 <10	 46.39	 45.75	 47,94	 45.75

mean
Std. Dev.

Contract required detection limit for water = 10 ug/L
Contract required detection limit for soil 	 1.0 mg1K9



FREE CYANIDE ANALYSIS RESULTS

Total cyanide results were all below 2 mg/Kg, therefore free cyanide

analysis was not performed on the samples in this set.

.r+

C`

m..
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GRAPHITE FURNACE ATOMIC ABSORPTION ANALYSIS RESULTS

Samples and their accompanying QC samples were prepared following acid

extraction procedure PNL-ALO-101 "Acid Digestion for Metal Analysis". The

methodology is consistant with CLP procedure for acid digestion of waters

and sediments. Acid extractions were conducted in 125 mL narrow mouth

bottles. Extracts were analyzed by graphite furnace atomic absorption

spectrometry (GFAAS) following procedure PNL-ALO-215 and PNL-ALO-216 for

selenium and bismuth, respectively. Se and Bi procedures were consistant

with CLP SOW 788 GFAAS Methods. Digestion of samples and GFAAS analysis

were performed in building 325. The CLP SOW 788 and contract required hold

times of 180 days and 120 days, respectively, were met.

i4.,	 Analyses for Se and Bi were conducted on a Perkin-Elmer 5100 without a

c..

	

	 Zeeman attachment. Quarterly Perkin-Elmer 5100 instrument detection limits

(IDL) for Se and Bi were found to be 1.3 and 4.3 µg/L, respectively.

Average recovery of Se digestion spike was 0% in soil and 87% in

water. Lack of digestion spike recovery in soil and sediment samples was
2	

attributed to spectral interferences due to iron or other analytes. Use of

^.	 a Zeeman background correction system should eliminate most interferences

in Se analysis. Average recovery of post-digestion Se spike was 93% in

soil and 92% in water.

--	 Se analyses required dilution of the sample 1:10 in order to reduce

_	 interferences. This dilution prevented reporting Se values down to the

CRDL of 0.5 mg/Kg in soil. Therefore Se in soil is reported down to 5.0

mg/Kg as specified in the 200-BP-1 PMP.

Average recovery of Bi digestion spike was 47% in soil and 81% in

water. Average recovery of post-digestion Bi spike was 77% in soil and 95%

in water.

Precision of sample duplicates was omitted as Se and Bi concentrations

were below detection limits.
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TABLE 6: SELENIUM ANALYSIS DATA

ACID EXTRACTABLE SELENIUM IN SAMPLES

SOLID SAMPLES
.................

....... %recove ry ------

	

B1Post	 62	 Post	 65	 ------------B3------- ----------B6------- 	 B3	 86 	 64

Sample	 Spike Sample Cup Spike	 Stank	 Sample+	 Spike Dup.+spike Spike Sample+ 	 Dup.+	 LCS

Sample ID#	 PNL log#	 (mg/Kg) Mae.	 (mg/Kg)	 %Rec. %RPD (mg/kg) spike (mg/kg) (mg/kg) (mg/kg)	 (mg/kB) spike	 spike	 sample
................. .......... ......... ..... .......... ..... ..... ........ ............ ....... .......... ....... ....... ......... ......

299-E33 .40-201.7 90-7062	 <5	 <5	 N/A	 <0.5	 <5.0	 0.1	 <5.0	 0.1	 0.0	 D.0	 72.0

90.7062-AS	 fW 97	 105

299-E33-40 .201.7A 90 . 7063	 <5 Rr	 <5	 N/A

90 . 7063-AS	 76	 "'--" "--°-" -'--"
mean	 0.0	 D.D	 72.0

65 assures average 61-02 sampte weight for mg/kg equivalent

WATER SAMPLES
.................

....... %recove ry ------
81	 Post	 62	 Post	 65	 ............ B3------- ----------S6-------	 B3	 56 	 84

Sample	 Spike Sample Dup Spike	 Stank	 Sample+	 Spike Dup.+spike Spike Sample	 Dup.+	 LCS

Sample ID#	 PNL Log#	 (ug/L) 	%Rec.	 Wall.)	 %Rec. %RPD	 (ug/L) spike (WL) (ug/L)	 (ug/L)	 (ug/L)	 spike	 spike	 sample
................. .......... ......... ..... .......... ..... ..... ........ ............ ....... .......... ....... ....... ......... ......

299-E33-40 . 200	 90 . 7064	 <5	 <5	 N/A	 <5	 8.5	 10.0	 8.9	 10.0	 85 10	 89.0 109.0

90.7064-AS	 86	 92
299-E33 . 40-201	 90. 7065	 <5	 <5	 N/A

90-7065-AS	 93
299-E33. 40. 200A 90-7066	 <5	 <5	 N/A

90 . 7066-AS	 95	 ....... ......... ......
man	 85.0	 89.0 109.0

Contract required detection limit for water - 5 ug/L
Contract required detection limit for soil = 0 .5 mS/Kg

(a)Used a dilution of ICV-2=26.4 ug/L
(b)Ana lytical spike(AS)=10 ug/L
(c)Pre-digestion spike=10 ug/L
(d) LCS stard6rd (ICY-2)
(e)RPD only calculated if both sample and dup. are <DL

Reported values for Be in soil (except for 65 blank) follow a 1:10 dilution of digestite;
thus the pre-digestive spikes are reduced to concentrations significantly
below detection levels. The additional dilution increases detection limits
by a factor of 10.

0 °ZIZS^s^
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N

TABLE 7: BISMUTH ANALYSIS DATA

ACID EXTRACTABLE BISMUTH IN SAMPLES

SOLID SAMPLES.................
....... %recovery -------

	

Post	 Post	 ------------B3------- ........... 66.......	 S3	 B6	 B4
61 Sample Spike 62 Sample	 Spike	 65 Stank	 Sample+	 Spike Dup.+spike	 Spike Sartple+ Dup.+	 LCS

Sample IDN	 PNL Log#	 (as/Kg) %Rec. dup. (og/Kg) %Rec. %RPD	 ( g/L) spike ( g/L) ( g/L)	 ( g/L)	 ( 6/0	 spike	 spike	 sample................. .......... ......... ..... ............ ..... ...... ........ ............ ....... ........... ....... ....... ....... 	 .......
299-E33-40 . 201.7	 9D-7662	 <1 UT	 <1	 N/A	 <1	 0.74	 1.B2	 0.88	 1.64	 40	 54	 B7
299-P33.40-201.7 90. 7062-AS	 80	 SO
299-E33-40-201.7A 90 .7063	 41	 <1	 <1
299-E33-40 .201.7A 90. 7063-AS	 71

	

....... .......	 .......
mean	 40.0	 $4.0	 87.0

65 assumes average B1-B2 sample weight for mg/Kg equivalence

WATER SAMPLES................. ....... %recovery -------
Post Post ............ 63------- ----------- 66....... 63 66 84

B1 Sample Spike S2 Sample Spike B5 Stank Sampte+	 Spike Dup !spike	 Spike Sample+ Dup.+ LCS
Sample IDN PNL Log# (ug/L)

.........
%Rec.
.....

dup. (ug/L)
............

%Rec.
.....

%RPD	 (ug/U spike (ug/L)	 (ug/L)
............	 .......

(ug/L)	 IWO...........	 ....... spike
.......

spike
.......

sample
........................

299-E33-40 . 200
..........
90.7064 -10 00

......	 ........
N/A	 <10 16.4	 20.0 16.0	 2D.0 82.0 80.0 94.0

299-E33-40-200 90. 7064-AS 97 93
299-E33 . 40 . 2D1 90.7065 <10 <10 <10
299-E33-40 . 201 9D-7065-AS 96
299-E33 . 40 . 200A 90. 7066 <10 <10 <10
299-E33-40 . 200A 90. 7066-AS 94

.......
man

.......
82.0

.......
80.0 94.0

Contract required detection limit for .titer = 60 ug/L
Contract required detection limit for soil = 10 mg/Kg
(a)Used a dilution of NOS 61 std.= 25 ug/L
(b)Analytical spike(AS)=20 ug/L
(c)Predigest spike=20ug/L
(d)84 for soils=LCS-0287+1200ug/L Si spike 0:100 dil.)
(e)RPD only calculated if both sample and dup. are <DL

07-125 
/41



B1 WESTINGHOUSE CHAIN OF CUSTODY,

r't	 SAMPLE ANALYSIS REQUEST FORMS

AND PNL SAMPLE RECEIPT FORMS

^^	 B01-001



Westinghouse Hanford	 I	
CHAIN OF CUSTODYCompany

ImpanyContact. VWJ.5. -74cr•t1PSOn(	 Telephone •509- 'S-1(o-.2153
St^^^nple Collected by 1_C3.S•Trtu^d^SoN^ C2g EPE6*GDate 12. L 1 4X40	 Time D- 150 oHSe j loz TZ

ISampleloc Ions ,^rCr6P-I Lzc •c-ASr) 2Rq-X33-40 W¢LSr7E 	 jOa
1	 3+-

	

5 Ice Chet N	 (PHI	 ^tx yl cx ^,	 4 Field Logbook end Page No. LJt (C-N- Z9-7_7
  rw 4q-

Remarks
G dr_ 11 (^r1^5	 aer s,x

Bill of Lading No. /1) t+	 "	 Offsite Property No. Aj A- 
u

Method of Shipment t f G1 rLG{ OaAA , bAA- A-SL 4 .0 32S PNL LA8

Shipped to -3^25 P 11- L,08 (3o ,A Z?
Possible Sample Hazards h o K u c n CC i L1 Ce t eal Ltr[ eLl _ -112r L _ A,.td a-, p yQ'l /A^,ra a.,;

Sample Id end	 _.
fi
fication

nrl-1 -E33-c1U-ao0	 r^acxJ.&33- rf0-201.'!f

1,	 OOMI. ^c.c-gr 
a""S • warrac' ANIONS-Te.n^(M	 I	 -LIT,='^	 S-r	 —	 et ea z 04-M S	 so,	 v-f PArAmeetj,.

31 -I^}erl AmN,-R 4Ats; . IS Arcy- , 2A.	 fact
r•a I—_' Gl-nt.

'3t 1-Tile r'r ti rvtbrrt^t• ^. ^ctr 	 i2...11'^nOI•I FC I NI-G`rrLN	 ^^ 299-E3^i-^d-.20 /. 7.q
,.	 i' _	 I 1 7=1Th7^' rr czar I'...,.cci So,c	

245
 r^

,2Z9-	 3 '+Z'e7^- f.IST	 1711.E IRa

In 1 5oOM1 . p learc loss WdAe . 0n ons V T	 k-l ' -A

• 3,1- 1i Itr, n^ritX L,rwit • r.^a-rrre. • zrnl. l-INU, • .uc(nfc+
_... ;

r_
^_G}YM .

3. I^liler, prober ^kaf5'r^3, •fe.r-• ZMf • /UCi.OH •(. AJs•Flee

-29^i-E33	 - D R

I k 69pml• ei learal4ss , t ;&,4	 n„	 t 4 iv 4 . M¢

31 I-l i ler • Rru3tKGuttsiUATWL4Zml	 t^^. Nmio15

3 ^— 1 4er•
	

Or	

APaa	
'

a	 '	 (Ir^t^	 gLSSE; t^alerYz	 1	 aD^i^ iVrFrz^[N

Chain of Possession
-

Relinquished by: kj.	 rypupfod! Received by: Dater ime:
,^'

Relinquished by: , Rec Ived by;	 `' Date/rime:	 J.

'i quished: Sy:	 ).:rte	 ^^ Receive^y' '^'+""•+^ --• .. Date/.Qme: -

aiiquished by:	 Received by: 	 Date/Time:

B01-00k, A•6000407 (040]ol



( w, rsanwuguuusn	 I	 SAMPLE ANALYSIS REQUEST

	

WWII Company	 j

PART I: FIELD SECTION

Collector W.^ TiIDMPSDfJ 12 -Z .S7,C_rgEIZ	 DateSampied )211 %4	 Time

Company Contact WS.TJdosnPSotJ	 Telephone (&r 1374eln

Sample	 Number and Type of Sample
Number	 Containers	 Type of Sample*	 An^lysis Requested

J,QA_NC> 1 nnn,nn.^pt rN

hours

0

-I Ler•nmhefa In It	 I i..nr	 7_,..I u40H'_ n?i L.

4waM

S yr r w.wcn ^^.0 wcue.re. - G rh.^ 

e 
V	 icn^ '1- [.0 CI . C' nX jyk

z 1_I:ds^ n L	 l er,..na,r. ^^I /	 ()Ll, AiI^Ze. a0A/

=0'OI	 "'EM

0

Field Information--

Special H ndling and/or Storage 	
a	 oA	 —	 '

PART 11: LABORATORY SECTION	

A7—eivedbyx^^^+n^ ^a.\lYl^nr 1	 Title Sr. fat. e0. Gc.a^l,,^Date 1'111 L4- /C( (3
' dlysis Required	 AQ,c^. o

Indicate whether sample is soil, sludge, water, etc. 	 A.600e-406 (07189)
Use back of page for additional information relative to sample location.

802=003



PNL-ALO-051, Rev. 0
Exhibit 1
Page i of 1

SAMPLE RECEIPT FORM

	

Delivered by: a • ^aL •	 Date/Time: \alk A fS O	 \ 30^

	

Received by: 1 tl\ .	 120130 ^\J S

Customer Sample Number(s):^^ — \=3^ — `{^— a^\•^

	

ALO Sample Number(s): 	 q(I	 —

1. Customer Chain-of-Custody Form: Present	 Absent

I	 2. Additional Shipping Forms (list):

r^

3. Custody Seals n Shipping and/or Sample Containers and their Conditions.

Present	 3 	 Absent
•---	 If Present, Condition:	 C

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

S. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature). C-

r~

6. Condition of Sample Vials.	 a^

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents. J 

k7-

8. Resolution of Problems or Discrepancies.

V--^ (P,

RETURN COMPLETED FORM-TO PROJECT MANAGER

^`. 	 BO1-004

8



PNL-ALO-051, Rev. 0
Exhibit i
Page i of 1

I

IM,

PIN

17.,

r-t

f:.

SAMPLE RECEIPT FORM

Delivered by: 2. =^—L  - S k L i= FL-f	 Date/Time: Vaj \4 (ciy	 \3Cy-
Received by: J. 	 ^OQ6\\SS

Customer Sample Number (s): 7-GC1 — E3 — L 4-CJ— aC^\•^

ALO Sample Number(s):

1. Customer Chain-of-Custody Form: Present	 3 Absent

2. Additional ShippiAg Forms (list):	

iS	 ^ SOS Gr^^^ ^.Cwv^. C^,.^ 	 1^9. U

3. Custody Seals
/
on3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present	 Absent

If Present, Condition:

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial. (-) V-_

Notes:

5. Condition of Shipping Container (Verify that ice 'still exists such that
samples are at refrigerated temperature). Q

b. Condition of Sample Vials. C\,7,

7. Verification of Agreement or Nonagreement of Information an Receiving
Documents. C)

S. Resolution of Problems or Discrepancies.

N ( 
le

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-00b



PNL-ALO-051, Rev. 0
Exhibit 1

W.,

	 Page 1 of 1	

i

SAMPLE RECEIPT FORM

Delivered by:	 `^; 7 tFr`EIL Date/Time:^^-^ i ^ ^^iO	 ^30L{

Received by: J • M . f̂ -C BIZ ^

Customer Sample Number(s): ^^^1 — ^= 33 — X 40 ^^

ALO Sample Number(s): (-;_g -

1. Customer Chain-of-Custody Form: Present	 Absent

2. Additional Shipping Forms (list):

3. Custod Seals o Shipping and/or Sample Containers and their Conditions.

r ^	 Present	 Absent

If Present, Condition:

.^	 4. Sample Tag(s),10 Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

r
Notes: .

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature). Q

6. Condition of Sample Vials.

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

S.. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

f	 BO1-006



PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

N

SAMPLE RECEIPT FORM

Delivered by: 9.:2-- . S '\ G 7- T- 	 (^I,	 Date/Time: \)J\4 I(ZI0 	 \3(Z k-^

Received by: --^. H. 1206i;\1,tS

Customer Sample Number(s)	 X Q) — ZCZ

ALO Sample Number(s): 	 —	 C)Co

1. Customer Chain -of-Custody Form: Present 3 	 Absent

2. Additional Shipping F rms (list):

'^t 3^ 

\^- "6 
C--, &-	 -c-^ ^,

3. Custody Seac1 is on Shipping and/or Sample Containers and their Conditiions.

Present	 3 	 Absent

If Present, Condition:

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody RecordU	
or on Sample Vial.

Notes:

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).	 C

6. Condition of Sample Vials. C k---

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

0-4,	 g01-007



PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by:	 Date/Time: \'21 l Q1- IC't O	 1 ^Oy
Received by:	 ^O 's	 ^AS

Customer Sample Number(s):	 Ell— 4-0
ALO Sample Number(s):	 l-1C1 — --: OC-

1. Customer Chain-of-Custody Form: Present	 Absent

2. Additional Shipping Farms (list):

3. Custody	 als o' u Shipping and/or Sample Containers and their Conditions.

y	 Present	 3 	 Absent

If Present, Condition:	 k

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container (Verify that ice still exists such that
--	 samples are at refrigerated temperature)^^

r^

6. Condition of Sample Vials. (Z:,

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents. O kl—

8. Resolution of Problems or Discrepancies.

'^-A
J 
/f>^-

a

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-008



0	 Attachment 8

Pacific Northwest Laboratory, 200-BP-1, Total Organic Carbon

Data Package 1
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CASE fj -rvP Iw"s

W Westinghouse
Hanford Company

OSM RCRA LEVEL C DATA ASSESSMENT

DATE o2	 SAMPLES/MATRIX c(q.57^- /57.5 y8 -3o-(?L

REVIEWED BY .?A	 rk	
-a11 Tam? Lu	

<l9-578-157.5x•	 HS-50-(7(07

LABORATORY PNL-7'z5	 PteF7x	 49-573-1(0o

SDG #	 r+ I; R-e_y 0	 50-53B-E8	 52-14-148.1
50-53$- 155 77

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK	 ANALYSIS 1"0 G
}lolcl ipt -ri

'	 2. tAc,+r!X Sy 1 ko	 C)
f° 	 3. :DW^)co^e A44y4is

4. 31w,1c s	 _^

-.	 5. G'clibrC4lo,JGorfrol S+Jt	 O

p}l.t-g-r CAC- - se-e-

7.

8.

9.

10.

0 - data had no problems
X - data qualified due to minor problems
M - data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: Sao K. <:j or pro)o te. iA-s s - 0. l I rc.r ^. I+r
t	 (^

CG e ^^ Io LA.- w /c) uta. 1 f - i cal eo v-,

NOTES: n o	 -

o Refer to the corresponding attachments for explanation of any problems.

" I. .



e ual

RCRA LEVEL C OC

Name SA 

Li 77	

Date d2^08^c1I

QC Check: 440 1(' 1 3l U' 41 3LI..Q_,

r..	

ACTION: M0Y19.

R..	 Sa
mi

ko

0	 1 of C



'	 v

to

san

0

Cs

^t

RCRA LEVEL C OC

Name :3–A ta-rr-^,	 Date oz)p8 /a

QC Check: 'DQa_-^'r r Û//s ^r KGs

COMMENTS: 	 d-S p i lc.._	 70 2 a« en a.1.

Ho NtS_ or t%AS fl rer re c-1 b^, S^^ o r ^rocc c^

ACTION • YLO VV-%—

r ^,

0	 2 of



RCRA LEVEL C OC

Name ZTA L...rc 
L/721/ 

Date slog ^q

QC Check: ]^c.^(^ ^t Cr3.^-e Rtae.^t jlr 1

COMMENTS: a^ SCxw.P	 ft ^1n v^ tl u0 l r C G2 r

rl>

^r

f y

sample # constituent	 value/oual

.^ Cvq`l-4y-57B-r5R5 'roc-	 ^

Cd19= 19-52 i5-157.S.p

(c nJ 99-518-1 LO

.^ Cogq-50-5ss-s3

`- (oqq-5o-53B-155•'(

sample N constituent 	 value/dual

3 of C



sam

nU	
CRA LEVEL C OC

Name	 Date (2 /o ^`3

QC Check: 79 lmi l k 5

COMMENTS: C^Fr '14 b r.tA k-r ctre t s-e-ct 4-o zr,4 gxLxao 1 ^pj ovj

^V^ UG't'i 0 31 OT GGN+G.µ.. r N - ^I O v^ G^Vt Vt O^

^ ^.. s — at I ^QS,^I+s S;g ^ +1^^.^.

e°-
	

ACTION:
	 puyr	 4 3^	 VA 1.^.¢,S

Ko A

F^

i^/ of (^



San

-,a

^1

al

0	 RCRA LEVEL C QC

Name J'A 	 Date 07- /08̂ q f

QC Check:	 ( f	 ..V^

COMMENTS:
	

i b- c,-f i o 31 •

M
ACTION: vtC^^

0	 S of



r"

0	
RCRA LEVEL C OC

Name	 Date _ 0 Z /OA/9J

QC Check: _04-Ra' QC

COMMENTS: _-raJo Ix- Z.' l t !3 G in SwNnQ 19- = (-,2S' LA. 	 —

b low., )c vc,) V-e^ ' .SC=.„ -. p Est, yod u-e s

ACTION: _Mc>vv+._

f%

same

'+ A

0

lqual

L. of G



Laboratory:
SUMMARY TABLE

Laboratory: PNL-325
SDG #: Report 1, Rev 0

Report 2, Rev 0
Report 3, Rev 0

TOTAL ORGANIC CARBON - soil
sample value/qualifier

Sample Number
-----------------

value/qualifier
--------------------------------------------------

Report 1 (ug/g)
------------------

49-57--157.5 73 J
49-57B-157.5D 95 J

6\	 49-57B-160 69 J
49-57B-161 113
50-53B-EB 94 J

50-53B-155.7 43 J
48-50-168-1 176

48-50-168-176 149.^
48-50-168-2 131
48-50-176.7 221
52-54-168.5 280

Report 2
------------------

(mg/Kg)

•	 49-57B-216 96.0 J
49-57B-216-A 52.2 J

49-57B-220 39.0 J
w,	 49-57B-229 50.0 J

50-53B-208 22.6 J
50-53B-208A 26.5
50-53B-214 14.1
50-53B-225 56.6 R

Report 3
-------°---------

(mg/Kg)

55-55-160 92.3
55-55-160-A 125

55-55-162 21.5 J
52-57-160 61.0

52-57-160-B 84.1
55-55-166 61.5
55-55-190 23.8

52-57-162.0 47.9

W 	 not reported and/or requested
all sample numbers begin with 699- prefix



00-BP-1 SUMMARY TABLE
aboratory: PNL-325

SDG #: Report 1, Rev 0
Report 2, Rev 0
Report 3, Rev 0

TOTAL ORGANIC CARBON - water
sample value/qualifier

Sample Number	 value (ug/ml)/qualifier
---------------- --- --------- -----------------poop--
Report 1
------------------
no water samples

cl
Report 2

N7-----------------
49-57B-216B
49-57B-216C
49-57B-216D
49-57B-229A

,.eport - 3
g-port-----------

52-57-157-A
52-57-157-B
55-55-160-A

0.67 J
0.40 J
0.16 J
1.34 J

0.41
0.99
0.65

NR	 not reported and/or requested

r. all sample numbers begin with 699- prefix

0



U
This data package contains the results obtained by Pacific Northwest

Laboratory (PNL) staff in the characterization of samples for the 200-BP-1

Groundwater Analysis Project. The samples were submitted for analysis by

Westinghouse Hanford Company (WHC) under the Draft WHC Statement of Work and a

Draft PNL Statement of Work which became the Draft Technical Project Plan

(TPP) 17662. The analytical procedures required for analysis were defined in

a letter to the Task Leader. This data report contains no technical

assessment of the analytical results.

0%

	

	
Eleven soil samples (Table 1) were submitted with the appropriate WHC

Chain of Custody (CDC) and Sample Analysis Request Forms in April and May of

1990. The samples were delivered at refrigerated temperature to Building 325

in the 300 Area. The samples were analyzed in the 325 building.

The requested analysis for these eleven soil samples was Total Organic

Carbon by SW 846 Method 9060. The procedure used was PNL 7-40.37, which is

R..

	

	

comparable to SW 846 Method 9060. There were no further requests for analysis

of the other parameters of interest addressed in the QAPjP ALO-001. The

quality control (QC) requirements for each sample were defined in a letter to

_.

	

	 the Task Leader as directed by the client, WHC. The QC requirements outlined

in SW 846 Method 9060 are for quadruplicate analysis of each sample. WHC

directed PNL to analyze the samples only in duplicate with a method blank per

each batch of samples analyzed. All QC data that exist are include in this

Data Report/Package.

The data in this package are reported in Table 2. The chemical analysis

data are reported on a per received basis. That is, no corrections were made

for the weight percent water in the samples. Three appendices are provided;

one for Test Instruction, one for Chain of Custody and Sample Analysis Request

Forms and one that contains the primary analytical data.

9	 2



0	 CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and

conditions of the TPP 16772 and PAPjp ALO-001 for completeness. Release of

the data contained in this hard copy data package and in the computer-readable

data submitted on floppy diskette has been authorized by the Project Manager

or the Project Manager's designee, as verified by the following signature.

B. M. Gillespie	 Date
200-BP-1 Project Manager

Lr*

0

.Quality Control

I certify that I have reviewed all data in this report/package for

'

	

	 completeness of the QC data and for compliance with project QC requirements as

defined in the TPP 16772 and the QAPjP ALO-001.

r.,

	

	 L. Daniel	 Date
PNL ACL Quality Representative

0	 3



0	 Table 1: 200-BP-1 Sample Numbers

In

WHC Sample Number

699-49-57B-157.5

699-49-57B-157.5D

699-49-576-160

699-49-576-161

699-50-53B-EB

699-50-53B-155.7

699-48-50-176

699-48-50-176.7

699-48-50-168-1

699-48-50-168-2

699-52-54-168.5

PNL ALO Sample Number

90-3280

90-3281

90-3282

90-3283

90-3314

90-3315

90-3460

90-3461

90-3462

90-3463

90-3728

4



0	 TOTAL ORGANIC CARBON ANALYSIS RESULTS
The sample and its accompanying QC samples were prepared by procedure

PNL-7-40.37, Determination of Carbon in Solids Using the Coulometrics Carbon

Dioxide Coulometer. The methodology is consistent with SW 846 Method 9060.

Procedure PNL-7-40.37 defines the operation of the instrument used as well as

the analysis of the sample. SW 846 Method 9060 leaves the option for the analyst

to follow the manufacturer's instrument instructions for calibration, analysis

procedure and calculations.

With the Coulometrics TOC analyzer,	 an average	 (daily)	 blank must be

Cd determined prior to calibration check of the instrument and analysis of samples.

L^ The major source of carbon in the blank is adsorbed CO 2 on the boat and ladle.

The blank is obtained by removing the quartz ladle and platinum boat from theI..
furnace tube, then these parts are placed in the furnace and carbon analysis is

performed on this blank. 	 As there is no sample preparation prior to analysis,

-° this instrument blank is also considered to be the methods blank when determining

TOC by this method.1 The blank thus obtained has a direct effect on the quantification limit

n: for	 each	 sample	 as	 this	 value	 must	 be	 subtracted	 from	 each	 sample	 value

determined.	 However,	 this	 blank	 value	 is	 not	 an	 indicator	 of	 instrument

sensitivity, and should not be considered as an indication of the true instrument

detection limit. 	 If the instrument were operated in a carbon-free atmosphere,

a	 lower blank value could be observed.	 It is	 not possible to determine the

absolute instrument detection limit (i.e., a measure of instrument sensitivity)

under current laboratory operating conditions.	 Therefore,	 as the daily blank

represents the background carbon level in this analysis, it sets the lower method

quantification limit.	 For purposes of this report, the daily blank value is used

as the lower quantification limit for the analyses.	 Reported results indicate

that	 the	 results	 are	 above	 this	 method	 quantification	 limit	 (instrument

background carbon levels).

An average "method detection limit" 	 for this analytical	 method may be

estimated from the standard deviation around the blank values reported in this

data package.	 This "method detection limit," defined as three times the standard

deviation of the blank values, is -5 ug of total organic carbon in the analytical

0	 5



sample. The method detection limit expressed in concentration terms would be

dependent on the sample size analyzed. This average "method detection limit"

value is useful in evaluating future applicability of this analytical method.

Samples were analyzed in duplicate. Duplicate results differed

significantly. The percent standard deviations (as defined in the QAPjP ALO-001)

ranged from less than 1% to 53%. This variability of difference is mostly

attributed to the heterogeneity of the soil samples received. Due to the large

amount of sample inhomogeneity observed in the samples, WHC was consulted on this

issue in order to determine an acceptable method for obtaining a representative

sub-sample. However, it should be noted that the possibility, however remote,

lv,	 of analytical error cannot be completely eliminated based on the existing data.

	

t1'	 At least one standard is analyzed each day as a one point calibration of

-.. the instrument. The manufacturer's manual states to use a single point

calibration of the instrument as the instrument exhibits a linear response. Upon

review of the standard results (of the same Kodak a-D Glucose standard) for this

	

"	 set of data, the recoveries ranged from 80.4% to 98 1-. The average recovery was

92% with a standard deviation of 5%. The conclusion is that the best that can

be expected from the procedure (at concentrations >25 times the nominal detection

limit) is a precision of + 5% relative, and a bias (accuracy) of -8% on the

average.
M 

The general Environmental Protection Agency (EPA) hold time for Total

Organic Carbon Analysis in soils is defined at 14 days from the date of sampling.

The hold time was met for the eleven sample analyses in this data report.

6



Table 2:	 200-BP-1 Total Organic Carbon Analysis Data

ug C (Spike)

ug C % std Sample

Sample Blank (Pt ug C ug C in ug C/g	 dev of Date Date Glucose	 ug C	 Bl ank)	 % Spike

YHC Sample IDN.................. PNL-ALO N

.........

wt. 9
........

Boat in Ladle)
......... -....

Result

......

Sample
.......

Sample	 Dups

......	 .........

Sampled
.......

Analyzed

........

Spike 9	 Spike g	 Observed	 Recovery
.......	 .......	

............	 ......--
699 . 49-578-157.5 90-3280 0.18792 4.75 37.29 32.54 173-'	 26% 4/24190 4/27/90
w " 0.19745 4.75 28.45 23.7 120 4/24/90 4/27/90

699-49-578-157.5D 90-3281 0.25495 4.75 29.06 24.31 95 S	 39% 4/24/90 4/27/90
w w 0.31045 4.75 21.47 16.72 54 4/24/90 4/27/90

699-49-578-160 90-3282 0.27366 4.75 23.53 18.78 69 T	 19% 4/24/90 4/27/90

" .. 0.27637 4.75 19.3 14.55 53 4/24190 4/27/90

699-49-578-161 90-3283 0.27576 3.16 34.41 31.25 113	 1% 4/24/90 4/30/90
w " 0.34931 3.16 42.35 39.19 112 4/24/90 4/30/90

699 . 50-538-EB 90-3314 0.18475 2.92 20.23 17.31 94	 34% 4/25/90 5/01/90

1. " 0.24803 2.92 17.13 14.21 57 4/25/90 5/01/90

699. 50-538-155.7 90-3315 0.29305 2.92 15.63 12.71 43	 53% 4/25/90 5/01/90

" " 0.3047 2.92 31.92 29.05 95 4/25/90 5/01/90

Spike

699. 49-570-157.5D 90-3281	 0.14141	 4.8	 - (10.55)	 -	 4/24/90 5/03/90 0.0030 	 (1228)	 1090.7	 87.56

Spike Duplicate

699-49 . 570 . 157.5D	 "	 0.15612	 4.8	 - (11.65)	 -	 4/24/90 5/03/90 0.0040 	 (1608)	 1455.39	 88.84

6699-48-50-168-1 90-3462 0.2176 4.67 43.02 38.35 176 15% 5103/90 5/15/90

" It 0.26443 4.67 42.03 37.36 141 5/03/90 5/15/90

699-48-50-176 90-3460 0.2063 12.48 43.29 30.81 149 * 1% 5/04/90 5/16190

0.2602 12.48 50.84 38.36 147 * 5/04/90 5/16/90

699-48-50-168-2 90-3463 0.3129 4.67 45.72 41.05 131 8% 5/03/90 5/15/90

"

699. 48-50-176.7 90-3461

0.30397

0.1986

4.67

12.48

49.18

56.34

44.51

43.86

146

221 * 1%

5/03/90

5/04/90

5/15/90

5/16/90

^l0 `h 8/O^
" 0.1997 12.48 55.99 43.51 218 * 5/04/90 5/16/90 f

699-52-54-168.5 90-3728 0.12935 4.42 40.65 36.23 280 10% 5/22/90 5/30/90

0.11188 4.42 42.41 37.99 340 5/22/90 5/30/90

0.1258 4.42 38.86 34.44 274 5/22/90 5/30790

0.12742 4.42 43.24 38.82 305 5/22/90 5/30/90-

------------------------------------------

Results nay be low due to uncertainty in blank value. Based on an average blank value

of 5 ug C, the reported sample values may be -20% low.



0

t!1

^r

r -,

Bl - WESTINGHOUSE CHAIN OF CUSTODY AND

4	 SAMPLE ANALYSIS REQUEST FORMS

•	 81-1



n9NO. 
G Afg	 Offsite Property No. IVBill of Ladi

Method of!

Shipped to

ai

Westinhouse Hanford
Company

l Company Contact I

Sample Collected by

Sample Locations ,.

Ice Chest No.

Remarks

CHAIN OF CUSTODY

Telephone 
6a4 

3 n — ^Oj?
Date ^&&^24 Q	 Time QS930 / U830. /_0^—D

//!3D

Field Logbook and Page No. tf 1 {^^,-A/- 35L5 /

L!`

Sample Identi fication

gr

1 , /2SrK9r a,On un r

3 

/rice 5e^/. Ŝ KJ_fty6 r ^y(^YGr cap Q^ Tne! . mF/ni^., t	 ^YS u'shrz^/yn

^? 6`q-y9-576-i57. S D	 rho -3'ZSI )
i to ti,^. o n / .. — J. 4e CA./- sS -rem& sl4^l a[1^^ 40b0. TLO . //h om i/^e / a na 14A1

Ti6r^-u9-573,iro i„( /, 2 fk ^.G^ar^ ss moo/ lS &Ufo, 61im/ 9G
.
0. T. o• C' . ['hP^rciCrttl

BYO - 3 28 2^)	 2rta/ ssl i5 '

^ 1e94.1/9-57816/ 1, /2Sry..P^jxtral^ss`f SaY^ Sul N

	

	 o^ 90/^O T. .C• • i»' aea/ srs

9 ,32 33^

Chain of Possession

Relinquised by:
	

Received by:
	

Date/Time:

^/ ffir"WAS"awansw'm
11lI^
	 by:

	
Date rime,	

3

Received by:

Received by:	 I DateTme:

61-2	 A•6000407 (071591
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J

3

N%

r`g

VtJ Westinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Collector	 Th pnWsoU
Company Contact 'ice 1ynjj( 2^1^

Date Sampled (//?L//coTime Dl^O_h u rs

^i c) ^o62r ls3	 Telephone ( .-,50:Z 1 ? Y 3 — 38/f

Sample
Number

Number and Type of Sample
Containers

Type of Sample' Analysis Requested

I	 -	 575- S MP A, 1- so'/ Alo-PLOo	 D 0	 ice

7.	 aS So.Y

9rl-^19- S	 W O	 r

b 99-rJ •57FSr ^^ S	 . s,,, d 4060 70. C' ' Ch	 m. i Q w

Field  Information"	 Sptl
Lle-u 	q

S	 ^o k e sh tigpPC' -6 	 4-
I	

a

Special Handling and/or Storage /l/Oh ,!:2

PART II: LABORATORY SECTION

R^ceived by

—.alysis Required

Title	 Date

* Indicate whether sample is soil, sludge, water, etc. 	 A-6000-406 (07189)
**Use back of page for additional information relative to sample location.
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W 
WHanford Comp

estinghouse 
any	

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Collector W. a TI7 Qni nom( . T V-). ?0 hems Date Sampled 4711ZY 190 Time m3a ,, hours

Company Contact W S 777 Di;I psnl( i	 Telephone L509 14 73 - 3 ^'/^ 
^'(S 0

Sample	 Number and Type of Sample
Number i	 Containers	

I 

Type of Sample'	 Analysis Requested
aN(,

n

n

n

n

n

Information"

Special Handling and/or Storage ` a,,2td &-&^ 41"Q)9zs "n ASL _St?imr6Gc . 4-x-s1-4

PART II: LABORATORY SECTION

P-4ved by	 Title	 Date

e.-.alvsis Reauired

whether sample is soil, sludge, water, etc. 	 A-6000.406 (07189)
It of page for additional information relative to sample location.

B1-4
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Lr'

r-,

r;.

a

Westinhouse Hanford
Company CHAIN OF CUSTODY

Company Contact	 7' WrjT n	 Telephone 6-0,9):5 73-3213
(Sample Collected by t.J_7> • Th oXv nstn r TUJ ^o*ate	 ^^^s/^70 Time 0736 070
Sample Locations f,4^?-50-^i3R JuP.t/s.f^

Ice Chest No. 3 	 Field Logbook and Page No.

Remarks

Bill of Ladino No.	 R/ * Offsite Property No. 11/1196

Method of Shipment L .9.2, AYL ./-t

Shippedto	 3a5 AWL G9oO Y

Sample Identi fication

-	 -	 - -B 	 -/^'/ZS^e^^ r
`

^^^/ n^aa	 oC Ĉ ,jCd A4^^ /)Iy^i , 906Q . T D-3	 /

699-40 -j-3g- 15-5-. 7	 t+ /ZS	 i/ ate. lxsr cnr// 6a g4e, m,44e, 906A 7-nr

Chain of Possession

Relin uised by: R	 ived b Date im

Z
Re in ui	 b : Received by: Da erime•

Relinquised	 y. Received by: Datemme:

-1 / to
Relinquised by: Received by: ate^me:

B1-5
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c-n

r^

r;+

S

Westinhouse Hanford
Company CHAIN OF CUSTODY

/
Company Contact Tel ephonel^&092, 37 ,5 - ?el,?

mple Collected by Date <^-9Q	 Time/-

Sample Locations t

Ice Chest No PIm	 13 Field Logbookand Page No.	 C ^-
p
g y
/
7 -

Remarks,	 ^• ^/	 .^,1t ♦N J
/q ^a . / ^^.f nr, %^ ^^ r1P.s 7^7^, i^^^if// Z,1- TO^

Bill of tading No.	 124 Offsite Property No.

Method of Shipment
n

Shipped to c3,2^^f (1 560a
/

ea)
(/

Sample Identification

^) X99=5	 o - 176

6
''/ yoGO %QC

Chain of Possession
Re nquisei"y: , 	 ' Received by: Date/Time:

S-	 - 19P4 /20
Relinquised by: Rec '	 d by: Date/Time:

Rel'	 uised by Received by: Date/Time:
nn

Relinquised by: Received by: Date/Time:

B1-6
	 A-6000.407(07/89)



Westinghouse I 	SAMPLE ANALYSIS REQUEST
ompHanford Cany

PART I: FIELD SECTION

Collector	 _ Date Sampled 5 90 Time" ./, Q hours

Company Contact ht9. S , 7Z&j ezo j J, 0,	 fiL Telephone LrQ? 137-i=382-9

Sample	 Number and Type of Sample Type 
of Sample'	 Analysis Requested

Number	 Containers

Field

Special Handling and/or Storage

PART11: LABORA

ooceived by	 Title	 Date
j,.-.aalysis Required

whether sample is soil, sludge, water, etc.	 A•6000-406(07iag)
k of page for additional information relative to sample location.

B1-7
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G'tl

..s

V

westinhouse Hanford
Company CHAIN OF CUSTODY

Company Contact W.S. TLn,eson Telephone (S'O 9373- 3818

Sample Collected by c%s . Ma	 ron^-,-r al. R,A g- /45 Date =,r i l9 a	 Time t^/^^ l 4115

Sample Locations -699- el- fl -SD

Ice Chest No. Field Logbook and Page No. a1NC - A/- M - Z	 n . 
/-2

Remarks Soi^ a o%s ,n /2Snr^ ^nYtl^t nn . scnY ^e 37^ Pt1L /a6 ^n/ ana^.^isr

Bill of Lading No. Offsite Property No. 	 n//A
Method of5hipment 328	 4. /	 L
Shipped to 32-T	 PAIL

Sample Identification

/f /7.Sisf^^.^fra^ y assn tni^ S/tIA^LC. r /i9^!'̂ ,/Qa^.IJ^,TO/^ ^.^drmM^anc/S

2,94- tlfl -S'^ -16 4 - Z
/

/_/7_Tm ^^ .,.jia	 ss rei^r S. 111,141,
/	 /

Q0t1)	 77)r- f /ITIVir

i

Chain of Possession

Rel' qui	 b/ _: f Received by- DateTime:

Relinquised by- Rece'	 by: Daterrme:

S 26 a.
Reli	 uised b Received by: Date/ rime-

Relinquised by: Received by: Datefrme:

B1-8
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WBstlnoom
Hanford Company

SAMPLE ANALYSIS REQUEST

c

1	 PART I: FIELD SECTION

Collector W-5. 7t'in <nn r	 Date Sampled -T I31,70 	 Time	 hours

Company Contact a!_S. 71a5 ,gan y -7-0  f-X, 5	 Telephone tso9 1373 --381 9'

I
Sample INumberandTypeofSample I	 I	 I
Number	 Containers	 Type of Sample'	 Analysis Requested

i7=

r -'I

Field Information"

Special Handling and/or Storage Non e-

PART II: LABORATORY SECTION

Received by	 -	 Title	 Date
L..alysis Required

Indicate whether sample is soil, sludge, water, etc.	 A•6000-406 (07169)
.Useback of page for additional information relative to sample location.

81-9
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WaStinghouse

	

	 SAMPLE ANALYSIS REQUEST
Hanford Company

PART 1: FIELD SECTION

Collector 11 L.C. ?h —M,=,	 Date Sampled -5'/9,D NO Time/020  hours

Company Contact 	Telephone ( 5O9 ) 3 73 -3 B / g

Sample i Number and Type of Sample
Number 4	 Containers,. 	 I Type of Sample*	 Analysis Requested

I/_Q9_Z1-NJ(I_0A• ) I-)[^.,.o ^ I. AA'nme 	 i/ • Fv0)-Y 4W7, (40&1)A1~tjd I 7. U.('. /OLulAd)'-L

Field Information" /ia ' ^

Special Handling and/or Storage 1!61112_

°-	 PART 11: LABORATORY SECTION

P-wived by	 Title	 Date

. dlysis Required

pte whether sample is soil, sludge, water, etc. 	 A-606000-aoe (07189)
back of page for additional information relative to sample location.
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1 . 1a5 m/.

Company
e n ouse Hanford	 CHAIN OF CUSTODY

Company Contact i )- S. • 11pM4 5o.n	 Teiephone(,'qDq)Sz3--*Iq
Sample Collected by W 	 Date 5/aa k)n	 Time 42AO

Sample Locations 19qq-5 

Ice Chest No. A4 0 7 12DC(A L6y 1 eX	 Field Logbook and Page No.

S	 3.-,5

W )1C-,NA^TT-a87-a

Remarks 3d)il 5a/rin/e5 cit /a5'.1. ACW&S . nn r 0 .0, j eAt 1-n 	 ;bA]L [ah Ar n &;us
6 TO rAe- 0z-L JIC- aAe-e0AJ C-rae. )

Bill of Lading No.	 N/A	 Mite Property No.	 /V/N

Method of Shipment r 	 el! E>=5G V	 llc ^S-
Shipped to Bas B/o'q • , 'O/V

Sample Identification

Chain of Possession

Relinquised by: ({/	 a -/&ompse Received by-
	

.S. Af CQ,,,,` DatelTime:

Relinqui	 by: C S- N/cC/i1 r Received by: Daterrime:

s-1 - X10
p'I	 r 7 b	 S

C, ->^..—

Relinquised by: Received by: Daief ime:

Relinquised by: Received by: DateMme:

B1-11
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SAMPLE RECEIVING/LOG-IN INFORMATION

Sample Loa-In Information 	

1	 /^ 1
Person Receiving Sample:	 R l E I^t SLY i P	 Date s a a -^^

Sample Log-In Number(s): ^G n- 3?a`^

Client Sample Number(s): 49 61	 5a -6-4- /(08.5

In-House Sample Number:

Results Required By (0 5	 Client/Project: 1xl.S. Tb(^rnPS(V\
Work Package/Charge Code:	 QA Plan:

MA-70 Impact Level:	 TT-	 EPA Analytical Level:

Requested Analyses:	 TO ('
^	

nn	 111'
-	 Lab Technical Leader:	 &I h Sk'Nt114-

Client Point of Contact: 	 rJ S. 71')Dn1J^V\ 	 Phone: 3- 3$1^

Sample Archive Requirements:	 &) JA

Hazardous Waste Disposal Issues: JJ(i

Special Requirements: ^A

CIAN

Sample Receiving Information

Condition of Shipping Container:	 ()nn

Chain-of-Custody Records Included?
	

Yes _ C	 No

Chain-of-Custody Requirements:	 F,S

Condition of Samples:	 A nn

Discrepancies in Shipping Records/Samples?	 Yes	 No CX

Sample Storage Location: 	 4146 901-A QP^?IQf2R ^(12

Sample Storage Requirements:	 <f °C t PLC

Sample Custodian:	 bpri	 Aad"I(F.0

• 11

* See back of form if more than one sample number per page
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W Westinghouse
Hanford Company

OSM RCRA LEVEL C DATA ASSESSMENT

DATE o2/o-7 	SAMPLES/MATRIX 4,r- ;7^Lf(o	 q9_51 -z2,1

REVIEWED BY TA L-e-re-k "lf so,,pl.^s 
ucY- 578-2tt.A	 N5-57 -Zl9A^i H w^G94

LABORATORY	 4 9-S-7$-216 13 	 60-55 -Zoe

CASE # -rPP (Cd7' ZZ	 149-57a -7dbr- 50- 536-LOSA

SDG # I?T Z f Q.e 3 	 cl^i- 576 - ZZO So^S38 .Ll^i
—^^.	 ^I9-578-Z11oD 50-538-2Z.S

DATA ASSESSMENT SUMMARY

ON	 QUALITY CONTROL CHECK	 ANALYSIS	 o L

2 . S ^ e F..t A^ a- ^, sis

3. 7ap'iCce Aric^^sis'	 ^^

4. is	 d

5..^bfa-F'ior^s^^CsC('f0) S'rt,+ 	 0

_,,	 6. or•L^ r 6L C	 ^

7.

10.

0 = data had no problems
X = data qualified due to minor problems
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: ^M.^1` task } ^yr Ca`i9-50-538 -225 t rn^.sal^I¢

C2^ d^.•

11

^ ^o G^^c,1.• d.A)ic e S^d

r

 - ^lxy C'11 4kcr

(•2SU^`lS o..G CeO^^^ f.J/C(t.^G.^i7ic0.^iav^

NOTES:	 - `6+} tmr	 So. PU mss-	 r t x

0	 o Refer to the corresponding attachments for explanation of any problems.
"I...



RCRA LEVEL C OC

Name JR 12rc(K	 Date OZI09I^til

QC Check: l4ol -el6ka, Ti uti-c..

COMMENTS: --go I atra_ +i w&s / ( 14 clm. -,z ) 42Ac*,e 44x• or

S.a^Jt.rc^^ so.vN p^t,S

rr

Pte' ACTION: G 	l i ^, ra c u l ^S c r pg! r QC M a14 	 i y^S

Pi

sample # constituent

70 te99-St4-57S'2t6 -^L

&M4[-47- 5'7 13 -21b -A

'"' 1094-49-57B-ZZO

199-`19 5'73-2163

1"^	 659-Y9-57b•2tbt.

1x'19' 49-5'98- Zl 1. D

(u9 9 - 49' S 78-229 N

value/Qua]

.•T

sample # constituent 	 value/qual

0	 1 of G
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RCRA LEVEL C QC

Name .Tfb	 Date _ OL/0 .1 ql

QC Check: _ Sp; ke- Artrj1p;s

COMMENTS: _ $o pw%.L, w c.4-e._ r .S' n l 140, r'c cove- f 1-25 ) O tJ

ACTION:

q .r	

Lc 1	 ) i tiff
e^

sample # constituent	 value/dual	 sample # constituent- value/dual

X94-49-573-2/ 5 -roc

0	 Z of (?
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RCRA LEVEL C OC

Name -J'/1 !ter c L.	 Date _ a 7 /T g (q I

QC Check:%7 0 <<Cc.'E^S

COMMENTS:	 ! Gj S	 DeV Gli LA

— rev for CokR-Yk-5SS -ZZ5	 u In;r,

C9

r..

sample # constituent 	 value/qual

I4u9-"-57 i3-uG ?o e-

51.8 — 27-S	 R

ts• (o9'i-N9- 578-2(coC-	 ^'

3 of

sample # constituent	 value/oual
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•	 RCRA LEVEL C OC

Name	 Le	 Date OZ(O^^iI

QC Check:	 kS

COMMENTS: ( 1Z 	̂ . 61 ell. acs Gr-e, t -tA-1 4c, s L47

_ eva luo—^

11

 io,,. Cop (iassi ^OLL	 eK^a^w. y^a.^ iow

C4^n.NOT ^ Vl^.r^

ACTION:	 vt OL ._>

ell

0	 11 of 6
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0	 RCRA LEVEL C OC

Name :3—A  Lo r c	 Date OHO.11 ^1

QC Check:	 /Co - co^ SA"aS.

	'
COMMENTS: L"cl bf io	 cUnGl Lc1A4ro( s-Iit o 4-

:r

h
	 ACTION: ►1AyLe-

^t•

r
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0	 RCRA LEVEL C QC

Name L v-rc l% Date	 02x09 9 I

QC Check: (Z)+L1a r Ckc-

COMMENTS: '1nntw-s—

LlY

ACTION: vtovLX—

rt^

c=+

0	 L of C



•	 INTRODUCTION

This data package contains the results obtained by Pacific Northwest

Laboratory (PNL) staff in the characterization of samples for the 200-BP-1

Groundwater Analysis Project. The samples were submitted for analysis by

Westinghouse Hanford Company (WHC) under the PNL Technical Project Plan (TPP)

17662 and the Quality Assurance Project Plan (QAPjP) ALO-001. The analytical

procedures required for analysis were defined in the Test Instructions (TI)

prepared by the PNL 200-BP-1 Project Management Office in accordance with the

TPP and the QAPjP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of

Custody (COC) and Sample Analysis Request Forms. 	 The samples were delivered^ a

at refrigerated temperature to the 300 Area, 325 Building 200-BP-1 Sample
R:

Custodian.
t 4'

The requested analysis for these samples was Total Organic Carbon. 	 The
r+

quality control	 (QC) requirements for each sample are defined in the test

instructions for each sample.	 The QC requirements outlined in the procedures

and requested in the WHC SOW were followed. 	 Sample duplicates and methods

M

'.

blanks were analyzed. 	 All QC data that exist are include in this Data

Package/Report.

»..
The data in this package are reported in separate tables for soil samples

(Table 2) and water samples (Table 3).	 The chemical analysis data are
^.

reported on a per received basis.	 That is, no corrections were made for the

r weight percent water in the samples. 	 Three appendices are provided; one for

Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and

Sample Receipt Forms and one that contains the primary total organic carbon

analytical data.

•	 2



CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and

conditions of the TPP 16772 and QAPjP ALO-001, for completeness. Release of

the data contained in this hardcopy data package and in the computer-readable

data submitted on floppy diskette has been authorized by the Project Manager

or the Project Manager's designee, as verified by the following signature.

%-6 -x—Yr\	 %/-a4-q0
B. M. Gillespie	 Date
200-BP-1 Project Manager

N

i`,
Quality Control

I certify that I have reviewed all data in this report/package for

completeness of the QC data and for compliance with project QC requirements as

defined in the TPP 16772 and the QAPjP ALO-001.

T,.

L. Daniel	 Date
PNL ACL Quality Representative

1*1
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TABLE 1: 200-BP-1 Sample Numbers

WHC Sample Number

699-49-578-216
699-49-57B-216A
699-49-57B-216B
699-49-57B-216C
699-49-57B-220
699-49-57B-216D
699-49-57B-229
699-49-57B-299A
699-50-53B-208
699-50-53B-208A
699-50-538-214
699-50-53B-225

PNL ALO Samole Number

90-5337
90-5338
90-5339
90-5340
90-5341
90-5342
90-5348
90-5349
90-5354
90-5355
90-6702
90-6703

Sample Type

Soil
Soil
Water
Water
Soil
Water

Soil
Water
Soil
Soil
Soil
Soil

I'1
^J
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0	 TOTAL ORGANIC CARBON ANALYSIS RESULTS
The soil samples and their accompanying QC samples were prepared by

procedure PNL-7-40.37, Determination of Carbon in Solids Using the

Coulometrics Carbon Dioxide Coulometer. The methodology is consistent with

SW 846 Method 9060. Procedure PNL-7-40.37 defines the operation of the

instrument used as well as the analysis of the sample. SW 846 Method 9060

leaves the option for the analyst to follow the manufacturer's instrument

instructions for calibration, analysis procedure and calculations. The water

samples and their accompanying QC samples were prepared by procedure

PNL-7-40.7, Solutions Analysis: Carbon. Analysis for both soil and water

samples was performed in building 325 in the 300 area.

Soil Samples

„.,	 With the Coulometrics TOC analyzer, an average (daily) blank must be

r^
determined prior to calibration check of the instrument and analysis of

samples. The major source of carbon in the blank is adsorbed CO 2 on the boat

and ladle. The blank is obtained by removing the quartz ladle and platinum

	

•	 boat from the furnace tube, then theseparts are placed in the furnace and

carbon analysis is performed on this blank. As there is no sample preparation

prior to analysis, this instrument blank is also considered to be the methods

blank when determining TOC by this method.

^.

	

	 The blank thus obtained has a direct effect on the quantification limit

for each sample as this value must be subtracted from each sample value

determined. However, this blank value is not an indicator of instrument

sensitivity, and should not be considered as an indication of the true

instrument detection limit. If the instrument were operated in a carbon-free

atmosphere, a lower blank value could be observed. It is not possible to

determine the absolute instrument detection limit (i.e., a measure of

instrument sensitivity) under current laboratory operating conditions.

Therefore, as the daily blank represents the background carbon level in this

analysis, it sets the lower method quantification limit. For purposes of this

report, the daily blank value is used as the lower quantification limit for

the analyses. Reported results indicate that the results are above this

method quantification limit (instrument background carbon levels).

	

.	 5



• "method	 beAn average	 detection limit" for this analytical method may

estimated from the standard deviation around the blank values reported in this

data package.	 This "method detection limit," defined as three times the

standard deviation of the blank values, is -5 Ag of total organic carbon in

the analytical sample.	 The method detection limit expressed in concentration

terms would be dependent on the sample size analyzed.	 This average "method

detection limit" value is useful	 in evaluating future applicability of this

analytical method.

Samples were analyzed in duplicate. 	 Duplicate results differed

significantly.	 The percent standard deviations (as defined in the

c	 , QAPjP ALO-001) ranged from less than 2% to 89%.	 This variability of

difference is mostly attributed to the heterogeneity of the soil samples

received and their moisture content.	 Due to the large amount of sample

inhomogeneity observed in the samples, WHC was consulted on this issue in

order to determine an acceptable method for obtaining a representative

•- sub-sample.	 The analyst followed the accepted protocol of mixing the sample

- but heterogeneity still remained as demonstrated by the duplicate results.

•

However,	 it should be noted that the possibility, however remote, 	 of

analytical error cannot be completely eliminated based on the existing data.

At least one standard is analyzed each day as a one point calibration of

the instrument.	 The manufacturer's manual states to use a single point

calibration of the instrument as the instrument exhibits a linear response.

Upon review of the standard results (of the same Kodak =-D Glucose standard)

for this set of data, the recoveries ranged from 88% to 102%.	 The average

recovery was 97.5% with a standard deviation of 4%. 	 The conclusion is that

the precision from this set of data is ± 4% relative, and a bias (accuracy) of

-3% on the average.

The general Environmental Protection Agency (EPA) hold time for Total

Organic Carbon Analysis in soils is defined at 14 days from the date of

sampling. The hold time was met for all but three of the soil sample analyses

in this data report. The three analyses that failed to meet hold times were

performed two days late due to the required 100% real time surveillance

backlog by the QA engineers. The "late" analyses of the samples has no impact

on the results.

•	 6



•	 Water Samples
With the Dohrman DC80 total organic carbon, a check standard is injected

into the instrument repetitively until two successive results are within 1%

relative. This standard value is taken as the one point calibration of the

instrument. The manufacturer's manual states to use a single point

calibration of the instrument as the instrument exhibits a linear response.

An average "method detection limit" for this analytical method is estimated

from past analyses at 0.7 mg/ml.

Samples were analyzed in duplicate. Duplicate results differed

significantly. The percent standard deviations ranged from less than 1% to

25%. This variability of difference is mostly attributed to the small amounts

C,	 of total organic carbon in the water samples. The sample results are near

detection limits.^.i

F ^ At least one standard is analyzed daily (in at least duplicate) as a one

point calibration of the instrument. Upon review of the standard results for

this set of data, the recoveries ranged from 95% to 105%. The average

.	 recovery for the 10 ppm standard was 100% with a standard deviation of 5%.

The conclusion is that the precision from this set of data is ± 5% relative,

P

	

	 and a bias (accuracy) of 0 on the average. The spike recoveries, however,

were not as good. The average recovery was 71% with a standard deviation of

19%. The poor recoveries are attributed to spiking at 2 times the detection

limit (detection limit of about 0.7 to 0.8 ppm). The standard deviation of

the spike recoveries that are so near the detection limit is expected to be

larger than if samples were spiked at five to ten times the detection limit.

The spike sample and spike blank analysis was not requested in the TPP or the

client SOW for TOC analysis.

The general Environmental Protection Agency (EPA) hold time for Total

Organic Carbon Analysis in soils is defined at 14 days from the date of

sampling. The hold time was not met for the water sample analyses in this

data report. Upon analysis of the samples within the hold time, the results

were found to be extremely poor. The instrument was in need of repair.

Samples were reanalyzed as soon as the instrument was repaired. The "late"

analysis of the samples has no significant impact on the results as the water

samples were properly acidified in the field prior to delivery.

7



0

u9 C
in Sample

10.3
8.62

8.18
9.21

7.82
6.56

12.79
25.14

2.86
1.22

3.51
4.75

4.35
5.02

12.12
56.38

Table 2: 200-BP-1 Total Organic Carbon Analysis Data
Boil samples

00

Sample ug C
WHC Sample i PNL Sample 9	 Sample Type Wt, 9 Result

699-49. 578. 216 90.5337-1 Sample 0.10728 15.42
" w 9D-5337-2 Duplicate 0.11847 13.74
w ^ 90.5337-4 Blank

699. 49. 578 . 216-A 90 . 5338. 1 Sample D.15658 13.3
" w 90.5338-2 Duplicate 0.18DB6 14.33

90 . 5338. 4 Blank

699. 49. 578. 220 90.5341.1 Sample 0.20066 11.98
90. 5341 . 2 Duplicate 0.177 10.72
90. 5341 . 4 Blank

699. 49. 578 . 229 90.5348.1 Sample 0.25607 17.61
90 . 5348. 2 Duplicate 0.2927 29.96

" w 90.5348.4 Blank

699. 50. 538-20B 90.5354-1 Sample 0.12673 7.68
90. 5354 . 2 Duplicate 0.1192 6.04
9D-5354 . 4 Blank

699 . 50-53B-208A 90-5355-1 Sample 0.13256 8.33
90 .5355-2 Duplicate 0.16214 9.57

u u 90.5355.4 Blank

699-50. 53B-214 90.6702-1 Sample 0.30895 9.17
90-6702-2 Duplicate 0.31202 9.84
90. 6702 . 4 Blank

699. 50. 538. 225 90-6703-1 Sample 0.21405 16.94
90. 6703 . 2 Duplicate 0.22741 61.2
90. 6703 . 4 Blank

% Std
US CyK9	 Dev of
	

Date
Sample	 Cups
	 Sampled	 Analyzed

96.0 T 19.48 10 . 01-90 10.16-90
72.8	 10.01-90	 10.16.90
5.12	 10.16-90

52.2 S	 1.81	 10-01-90	 10.16.90
50.9	 10.01.90	 10.16-90
5.12	 10-16.90

39.0 T	 3.55 10 . 02 .90 10-17.90
37.1	 10.02.90	 10-17.90
4.16	 10-17.90

$0.0 S 37.42 10. 08. 90 10-18-90
85.9	 10.08-90	 10-18.90
4.82	 10.18.90

22.6 'J" $3.21	 10. 1D-90	 10-18.90
10.2	 10-10.90	 10.18-90
4.82	 10-18.90

26.5	 7.15	 10-10. 90	 10.18.90
29.3	 10.10.90	 10-18.90
4.82	 10.18.90

14.1	 9.42	 10-11-90	 10-18.90
16.1	 10.11.90	 10-18.90
4.82	 10.18.9D

$6.6 • R 88.84 10. 12-90	 10.18.90
248	 10.12-90	 10.18.90

4.82	 10.18.90

• Sample was very wet.

Detection Limits for the three blank results above (3 times std. dev.) is 1.5ppm.

Total Organic Carbon by PHL Procedure 7 . 40.37, on instrument WA92040,
325 Bldg., nn 313. Data reported from LRB 52996, pp 48.51.

Relative Standard Deviation of the nine standards analyzed is 1.95%.

14%4A7 I



10.5

699-49 . 578 . 216B 90-5339-1 Sample 0.67 0.63 9.0
90. 5339 . 2 Duplicate 0.59
90-5339 Triplicate 0.65 0.61 9.3

11 0.57
90. 5339. 3 Sample-Spike 1.46 1.38 8.2 50

1.3
90 . 5339. 4 Blank*Spike 1.16 1.19 3.6

'. 1.22
90. 5339. 5 Blank 0.05 0.03

11

90. 5339 . 6 DupltSpike 1.57 1.46 11 56
" 1.35

699. 49. 578 . 2160 90-5340 . 1 Sample 0.40 S 0.34 25
90 . 5340 . 2 Duplicate 0.28
90.5340-3 Sample+Spike 1.40 1.30 11 64

.1

699. 49-57B-216D 90-5342 . 1 Sample 0.16.J- 0.17 4.3
90 . 5342 . 2 Duplicate 0.17
90. 5342 . 3 Sample+Spike 1.40 1.35 5.2 79

" 1.30

IOppn Lab Cntrl 9.3 9.4
9.1
9.9

10ppm Lab Cntrl 10.0 9.8
9.4

10.1

699. 49-578 . 229A 90 . 5349. 1 Sample 1.34 1.33 1.1
90 . 5349. 2 Duplicate 1.32
90. 5349. 3 Sample+Spike 2.94 2.88 2.9 103

" 2.82

10ppm Lab Cntrl 10.6 10.5
10.4

uO

10-01.90	 10.24-90

Fil

10-01-90	 10.24-90

10 . 02-90	 10.24.90

94

98

10-08-90	 10.25.90

105

Table 3: 200-BP-1 Total Organic Carbon Analysis Data
Water Samples -

Ave.	 RSD of	 C4	 Lab

	

ug/mL	 ug/mL	 Dups	 Spike Cntrl Cntrl Date
WNC Sample #	 PNL Sample # Sample Type 	 Sample	 Sample	 4X1	 %Ree 7.Rec %Rec Sampled 	 Analyzed................. ............	 .............	 .........	 ......... .........	 ...... ...... ...... 	 .........	 .........

10ppm Lab Cntrl	 10.1	 10.3	 103

"1 01/q1
Total Organic Carbon by PNL Procedure 7 .40.7, on Instrument 4464102,
325 Bldg., rm 400. Data reported from LRB 53093, pp 55.

Samples and Controls spiked at 1.5 ppm. The 1.5 ppm spike level is about 2xDL
and therefore spikes exhibit somewhat poor recovery
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PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

Loa

C^

SAMPLE RECEIPT FORM

Delivered by:	 Ff I lo-	 Date/Time: Yt)17- 9v /NC?o

Received by:	 M 0 lblz 	\( •,k9 -49 :,T76 —
Customer Sample Number(s): 2/to '2/m -1q Z

^
 -2- fO

ALO Sample Number(s): `ry -5-33-7 qO-5339' elo- 339 -1q0-53-j-()

1. Customer Chain-of-Custody Form: Present 	 Absent

2. Additional Shipping Forms (list):

SilinPLC q :vMLy5 / 5 lr-ldQU,- 5r

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present	 Absent

a

f 1p`I

0

If Present, Condition: ^D-533? :Se^^P^^r)^^ a.r4^ titS^C/rl^-ti'c71` ^jo ^

Q 771&,x,5 0 Ki(}^
4. Sample Tag(s) ID Numbers if not Recordedd on the Chain-of-Custody Record

or on Sample Vial.

Notes:

S. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

P.tcKr,^ ,l?ro	 L l-)6 g ^/ STL-iFEt7e ^rJu^O y^i
6. Condition of Sample Vials.	 /^C"Gi Cu(-iD

Sdin/^G^ S

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

/6	 1 /^gjjb- --
S. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER



Wes-tinghmze Hanford
Company GAIN CF: S T C 0 Y

Semple Identin-cadcn

0

P.-6000-4CI IOiM0)

i

4

	

c	 :

Field Le

`

_bcok and Page No. !.^ ,( 

-99 - u9 170 Zr	 a r cL^_a a cI G . rF5 C.

Bill of ladirg No	 l	 f'	 Offsite Prccerty No.	 ti' s

Method of Shipment U n ,. •j P	 .?SL ^^^^	 __

Shipped to

Pcssible Sar

I > Si~ n! 2 rs m -:: 1 'LL-1-1 rt a'I'w U d^ ,t :-	 ^l: `::: I - ^^^ c f-l:-•.-1 '^ ' `jL

/	 ^^ ... J n.^ 1.	 r9	 i .	 n	 r, r UL//. 	 /il .^.._ 4! n n,	 —

n
/ . / 7^j /^3 j,—i.[^ _`t^G [^	 I" ^'..T_ ^..:.{ ll- 1 ̂ Nt-CGr q. Q iC (_\	 _7_'C  C.	 l.(r Lc_Z.L. ..7 :, L/^'  _

^^ Y

/

Chain of Possession

Relinquished by: Received by:	 rl ^j, :;;/..r Date/Time:

Rzlin5uished by; . Reeeyvpd by< Date/.Time:

0w
squished py': Received by: Date/Time:

Relinquished by: Received by: I DaterTime:

C r pany Contac. IV̀  ^. .

nple Collected by-

Sample Locarions ^G` i-

Ica Chest No.. 5 I c cu

Remarks .- aCi._r,,c,, _



W Westtnghotr;e	 SAMPLE ANALYSIS RE[U'cS
Hanford Company

PART I: FIELD SECTION

Collector W . --) ^1 GY\ G^tl ' ^^ ^u TTY ^	 Date Sampled I n I i I q C)	 Tirr;e .r ^ hours

Company Contact W • S • TY1-CYNt97 ,	 n	 Telephone (SG"I) °•^ 5- ^? !	 /0ll

I

Sample
Number

Number and Type of Sample
Containers Type of Sample

aAnalysis Requested

10 P S J4u/_ ^^eTl ^ I '/ N,=	 -OCczcu

z^ SG-49- t5 /') aI(o-A	 1 3.Sa n--Q »^Ltc-1 S^ 	 u C4-A-,t '11 t--	 It.j S Lk: Sg6 7((_:`t -':'	 C(aO?•U.

3
,(J

i,59-,v - -7 -;2t 3 	 l./2 1F 	-.1c, C-, (:	 bsc-CLL

r
(^IL^Tt Z;C	 '6C To(C

lb«•v9-s^,^- n r	 -.,.^	 ,2^.,r_^^ br-ttQ.t.	 N ^.-t.^ cal„	 ^	 2,:^t-'c:.L

I4

•	 1011 19

Field Information" •li(L̂ Y1.a—^'-2c,^•	 {r_ r^„„^^	 C ILA- 1-k-2	 ^^ ^>2 5 02 L •	 (.4U-

Special Handling and/or Storage 	 -jr t,,c n	 0-	 Lti	 -	 _ter	 I Cr^,J

PART II: LASORATOIjY SECTION

R-ceived by	 ^f	 /	 Title	 lzz	 t)	 Date

P..

(•4

^- r

Pie

alysis Required

`Indicate whether sample is soil, sludge, water, etc. 	 A-6000.406(07109)

"'Use back of page for additional information relative to sample location.

s	 i}Bt'-



PNL-ALO-051, Rev. 0
.	 Exhibit 1

Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: 6taiglev	 Date/Time: 1012.	 1600

Received by: yL) ^• ^^'^^

Customer Sample Number(s): 	 (,qq- •91 -57/9-Z/G

ALO Sample Number(s): 90-534/	 i'0 S3-9Z

1. Customer Chain-of-Custody Form: Present ^ Absent

Cn
2. Additional Shipping Farms (list):

REQ. FO& %cRMI% cam A:3IILg5r5

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present	 Absent

If Present, Condition: r---cc L
a	 4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record

or on Sample Vial.

.^.. 
	Notes:	

y^^

>N 	5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

/^/^C/LtV iIor u 32S 13LD6 /j ( S7Tffic(e,e [J^^lLQ v0/^
t) L:AjPy Sffl^Pi /UG QCnJTi^rn'^i^	 ^9i»^ct5 Fcc7—C'1'(l^

6. Condition of Sample Vials.

<^f— 0O D
7. Verification of Agreement or Nonagreement of Information on Receiving

Documents.

8. Resolution of Problems or Discrepancies.

/Off

RETURN COMPLETED FORM TO PROJECT MANAGER

B01- 3135



Westinghouse Hanford
Company CHAIN OF CUSTODY

Company Contact.	 Telephone 373- f

aple Collected by t.0 ^^ T^ G Y n ^,r•f1 	 ' ate	 r	 Time DS-W, 07SIJ -

Sample Locations I,-  IvC>Oc'Pc'}`i y.^^cQ1^C'sZf]S

Ice Chest No..	 - .$	 ( Ll OCt`	 Field Logbook and Page No. LO 14(2 -1) - QS- 	 ,oq - 4-

Remarks W	 A-e	 CS 0 C 4 C^ Of/YL^uo4ts gcy Y40	 PuL j ^eA
1 a 2 ^7, ,^, B z GU S^ S^C^ ^(^( . 7_07 .eji -1" G u	 O^cs t'tm ^_

Bill of Lading No.	 /V	 11Offffsite Property No.

Method of Shipment	 aad rlL (•!:t bgC t^]C S 0444 VC:L n

Shipped to	 L LPcC-S

Possible Sample Hazards C\e't^r L1^C^^CC^ CCU lt7t Jt`1 geed t 1'\,z*Y2) ry)-e.UrA

_	 Sample Identification

Chain of Possession

Relinquished by-,(O . ) 77)61YI1 'JOi) Received by	 if;': ...r^,-,-%^	 Datelrime:

/01^_/90
Rel

i
p
n 

uiy^ed by,	 Recei ed by: , 	 Date/re:

squished by:	 Received by:	 Dateliime:

Relinquished by: 	 Received by:	 Dateliime:

A-6000407 (04MG)



W Westinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

J

	

PART]: FIELD SECTION

Collector X C' • 5fPMwe- /US ^/^G'/^fk^V +i^	 Date Sampled /v Z /*u	 Time Cj2L hours

Company Contact GU • 5%/2^ 3^' 1	 Telephone (.'SOe/ ) .37 3 —3e/ tl

Sample
Number

Number and Type of Sample
Containers Type of Sample` Analysis Requested

7'	 ^ - — ò{i><O	 /^1J^	 ' 3..	 G' Crlt'  .$•G	 .^'^/,. .L' ^/ e 4^ ' ,	 U	 O. t'

99— N^—s7 ^^//	 / ^.	 t HC' LL B A6LCt7A 
wnr	 iqc

Field Information"	 F.l1 Cl? 9L S^/ t (2('> t c:^ V6 3,-- 	 ^^tiG LAS

Special Handling and/or Storage c •/r ^ r	 /J	 ( (! ! f f r	 —A- Q c

PART II: LABORATORY SECTION

P—eived by	 ^^	 Title	 61z/}-440 LX'4^1 t;1 /7 Date	 /Q 7

.alysis Required

4

i

C

r^

fh

• Indicate whether sample is soil, sludge, water, etc. 	 A-6000.406(07/89)

**Use back of page for additional information relative to sample location.

B0.1 ^':



PNL-ALO-051, Rev. 0
'Exhibit 1

S,

	 Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by:	 6	 _ Date/Time: /, Qv g! O S

Received by:	 /

71,?R

ALO Sample Number(s)

1. Customer Chain -of-Custody Form:	 Present_L 	 Absent

--- 2. Addi ional^ping Forms (list):

A A-
3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

r+
Present	 Absent

j If Present, Condition:

v .
4. 'Sample Tag(s)	 IO Numbers if not Recorded on the Chain-of-Custody Record

or on Sample Vial.

Notes:

r
5. Condition of Shipping Container (Verify that ice still 	 exists such that

t samples are at refrigerated temperature).

1n16 £ 11,4;29	 A e ANO/I
( 1CX1F 1 61) 	 — /rIPG^S 60Lp^S/

6. Condition of Sample Vials.

C^
7. Verification of Agreement or Nonagreement of Information on Receiving

Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

9
Bey i!^

Customer Sample Numb,



M

A

ay q

Wemp
stinghy ouse Hanford

Co 
any CUSTODY

Company Contact. Telephone	 Z 73- 3919

Sample Colle ctedby'_l4J.S•-T^1.t^yvu^CCy^ . ^.Sr P Yt-	 Q/!0^ci(l	 Time	 134	 y 13'0

Sample Locations	 (O r•Ic/ -49-5713

Ice Chest No.,	 tl SL07--̂  %	 PQU i(s 	 l 4&/ Field Logbook and Page No. I .tit tC -Ai	 7-d, ^3
Remarks 	 7`a	 Ile ce T&t,-," Z	 n a ,_..s.

Bill of Lading No.	 A/, f} Offsite Property No. N R

Method of Shipment  ,	 vo _ -6 IDS-^L-
Shipped to	 - -3a,7 -P// L	 La-t,—

Po ssible Sample Hazards `^' -Ty-t
//

ui y	 44 0 Q^/ t. ^i.^TJ a	 ^=	 o

G

Sample identification

I^ b44-44-5,a-a3^f	 =1, 539

J t , lao^ a,,A^.t-^e.t^ r _i. ^ ^^ ; ^.r ^ i^i^,^-tt^f 9 c^ o

^G9-49-S76-,p;,,L9 A	 9,! 53I

25D M.I:. Q,/Yh.^,at,t^(^GCJQ.ZZZL' 76C; IJA_ Q('^ln ^',	 Y+L^	 I^^	 LL Gl.. etCLr- 6

Chain of Possession

Relinquished by: W,5-Ty%,ZT^ 	S Received by: Date/Time:
,^ J.
	 ^^tz^ . as ^.^ /J	 . ^^ J U j8 /C70

Relinquished by: Recery	
b^::^

Datef imf

id^quishedby: Received by: DateiTime:

Relinquished by: Received by: Date/Time:

—3^;

A-6000-407 (04M)



r-

r•.

W Westinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Collector l c • S -rh Cn e Scr1 ' ^ ^ ^^ ^

Company Contact

Date Sampled	 1 1 19, / 90 Time	 -?	 hours

Telephone ( 5-0 5) -3 7 "^ - 3kl,? / 3

Sample
Number

Number and Type of Sample
Containers Type of Sample* Analysis Requested

-	 9-	 I -a 	 l ('cLa.z cl

(- 1 .a	 Or.f o-  JC- X12 wc4	 O	 O	 i DSO

Field Information" 	 Jr rn L	 74 Jr-r

- 11 L•E.L-,Lo d R D b O

r>	 r4^•n ^c^ ^^15	 T5^	 FRa	 ^	 c	 e4.i ^rrN^
`er$ u. sT	 l

Special Handling and/or Storage . )i rr.•r, c/	 r An n .., ?b?5 PNL	 Lcw- Ica y Q„ tdQ i,rc^

PART II: LABORATORY SECTION

R-reived by 

ilysis Required

Title 	 7i(i	 Date

• Indicate whether sample is soil, sludge, water, etc.
' *Use back of page for additional information relative to sample location.

A•6000.406 (07M)

.1	
, r

Bey -u



PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: S1jkn== Date/Time:/I0
Received by:	 /f

Customer Sample Number (s) G4 t̀ ^5^o^536 - 2OP, ZUBA
ALO Sample Number(s):	 1/'0 " Q21 53 57Z^

1. Customer Chain-of-Custody Form: Present 	 Absent

2. Additional Shipping Forms (list):

3. Custody Seals on hipping and/or Sample Containers and their Conditions.

Present	 Absent

If Present, Condition:

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

'	 Notes:	 _ r

5. Condition of h'lipping Container (Verify that ice still exists such that
samples are t refrigerated temperature).

6. Condition of Sample Vials.

G'^ r)
7. Verification of Agree nt or Nonagreement of Information on Receiving

Documents.

8. Resolution of Problemsor Discrepancies.

/

RETURN COMPLETED FORM TO PROJECT MANAGER

Be: = ,.tom.



Westinghouse Hanford CHAIN OF CUSTODY
Company

Company Contact. Wcn fig S -rr, rrrv, ¢men	 Telephone (5C9) 373 - ?215'
Sample Collected by1V.5_Then Ci)^P_	 /Pl^larDate /O/lr)	 Time O^ r)9s0

Sample Locations	 (r C tVP Ll5r & rn ia! 'O Ar4  NOC^h e14200 6;f r

Ice Chest No.. Field Logbook and Page No. It 	 ' -A)- 7T?^^-	 5['

Remarks 	 o 'o	 rt;'d A,;J0,t.(LE!	 4G 11c

^ nLlL/It 	 c,1r ,1Nl r !'tb,e i+v.'N 3̂'a^. ?1rL7^ns lnr7,a.,hs,.k^G•^ n	 1^/,zL Sr .S'

Bill of Lading 	 _ /y// Offsite Property No.	 /V/)

Method of Shipment P3 	 A Y ..7	 ,YG ZAA	 7 . ,	 o,i f/.54 ^,,,, e	 , ,

Shipped to _ ^^^ nil/ hi a^&/ o

Possible Sample Hazards `7ZV U G-n%Ce^+cL^:zor cOr_.r	 3cv1ld .^LCT'/.t^ntz•,e.L, J

_. Sample Identification	 _.

lc^19 --0-538--108
r	 &WS^•O I,OISG
i I l^o ml..	 /7,	 aUaaS^nu ear So,cy Sct .fHG; r•k 1(ted 96GCr /1nalyS,s ^e^	 %-+^ CG •̂NA/C' r	 icy is ^ ' !!i•C. <')

lv9g- 5D-S36-ac8,g
I ' lao InI.	 /rtrclu s s AUuaX

(
io,c .S ,usa M^ ^)cd 9d^U. Lrno^uS J	 ^e -r :r	 oe_•	 ,.,^ ! econi T̂J j

Chain of Possession

Relinquished by:	
TfLCn

eceived by:	 ' s/'/'/" DateMme: Wertct^ 5 • .f	
1'e

10//0/40	 /cco_A't4 .
Relinquished by:,, Recered by: Date/rim e/

nquished, y: Received by: 0 to(i me:

Relinquished by: Received by: Dateftime:

a

.C.)



yfj Westinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

PART 1: FIELD SECTION

Collector	 W.5.-	 hone 	 Date Sampled /0 /10 /90Time 0900 hours

CompanyContact,j) 5•	 lnmt,SCfl	 Telephone (*509 13 -73- z^2 /8 	0400

a?EfJ - 6 ^- /	 /ZS ^^

Sample
Number

Number and Type of Sample
Containers Type of Sample* Analysis Requested

1,99-60- -do	 a	 Ll.	 r• Fee	 snit- 0J	 t ^r^	 anLt

^) 4c L To rac 0 r iaL	 C&wh-vv. (m

" Hit ti-A ^I 9 D^

i

i

i

i,

Field Information" ,(Iiln-,,^,hEyo^ -ZA bf?	Q,n n C.̂  pyf-c/ 4>,, i	 TiCY'aD &Locrrc t. c_ CU-a- >. , (/• 0•

Special Handling and/or Storage -ACLA_C^ C'a),'A a, f, 33 4i PffL-	 LCL r,3	 /A00^,	 4SL
^^, ,x •no ^ V_ n n^

J

PART II: LABORATORY SECTION

a^eeived by	 /	 /	 Title	 Date

,O

c^

r°+

M

.dlysis Required

'Indicate whether sample is soil, sludge, water, etc. 	 A•6000 •406 (07189)
• " Use back of page for additional information relative to sample location.



u0-)

PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

a

c

SAMPLE RECEIPT FORM

Delivered by: ' Ere FF I cp	 Date/Time:	 fhc)Kwi

Received by: WKF LIZ

Customer Sample Number(s):	 rs^ zI4

ALO Sample Number(s): cl, F -7 n a

1. Customer Chain -of-Custody Form: Present ez::f 	Absent

2. Additional Shipping Forms (list): RAS A-A; le'Q'CS-r ^.z,^^,.cyr:l

r 9

X, IN

0

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present r/	 Absent

If Present, Condition: Cu,:^

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:	
tv

)/ Q

S. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

6. Condition of Sample Vials. G ,,)

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

A Gl<< <

8. Resolution of Problems or Discrepancies.

1"/A

RETURN COMPLETED FORM TO PROJECT MANAGER

B('. :^-- "14



a

c^+

i	 Co
We

 mp 
aghouse Hantord	 CHAKOF CUSTODY
P y

I CompanyContact. l U• S• Y'r^ orv^St r1	 Telephone	 d'

Sample Collected by t -D•S -rh lgri..PSOn _	 _- Date 10^ X40	 Time 1100
^lS o 	G^,

SampleLocationsWS	 lnr1Cl- C1^3L3 (U2PLS t̂^, Nn t*!24a&OOSi
Ice Chest No.. 	 Field Logbook and Page No. LOW-Al — a87-a ^P si ^-

Remarkst ^L apCC	 1^ ŵ 	 4325'pd4- •4o•s- Q; o= ^-i-a of Trt"° / l9iaa

! tLh lxn^	 .46w..-c_ 11..-h__i
Bill of Lading No. 	 X A	 Offsite Property No.	 Nff

Method of Shipment	 a,,_ 4b 3,a PN L Vttl

Shipped to 3Q ^—
	 s

Possible Sample Hazards ^-&C X1 LH-d4: Ca:&-c, WLth -4.Ze y
v.

e•+

Sample Identification	 _.

Chain of Possession

Relinquished by: 	 S % 6ntl:,! Received by:	 ^'Z S.%	 Date(Time:

Relinqu' X edby*	 ec	 by:	 0 teIT,

inqu ed by;
/-// ̂
	 Received by:	 Date/Time:

Relinquished by:	 Received by:	 Datefrime:

A•6000.407 (0490)



W Wastinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Collector	 .	 orr1p" 14. V. ^tj _Ll19,4 	 Date Sampled lD̂// ^5 Time 11&0	 hours

Telephone 60 	 137-3&/6Company Contact V1.S•_—Tf.	

^^	
(5	 3

a0v-6 P
Sample
Number

Number and Type of Sample
Containers Type of Sample' Analysis Requested

,x-i 2nLua S '.S	
.I '

G e 0-4 .	
S-tl	 b

i

Field Information" 	 6t..c..c.c^

I! aA-b-0^..	 a o
I-/LyYLc	 _ ^t c.^ 4	 c	 w-t^^/ y^.- -	 C^1 ^H oZ^.^t . ^^fa

//^Q
Special Handling and/or Storage	 ^7?r	 C' pt c P (<-^	 w^ '-e c^	 t t . T^ n G ^L^^c ^2	 g_ fir/

,GN L	 L-a-1-- 	OC ce

PART ll: LABORATORY SECTION
.f	 .

Rq`

elN

0

f#

°'eivedby ^[^^/ ///fir	 Title C4 7̂4 ^GC P,'	 Date !UL/f fw

`.alysis Required

* Indicate whether sample is soil, sludge, water, etc. 	 A-6000.406 (07189)
"Use back of page for additional information relative to sample location.

BO'i-.31b



PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by:	 Date/Time: D r J 4%O	 I 4'

Received by:

Customer Sample Number(s): /ftc-sV%3'Z2S 0-9 - 6-6-SSS—b75-073'13

ALO Sample Number(s):_JD °fp 7/, -3  9_ U

,

 ga-h76 L 6716

1. Customer Chain-of-Custody Form: Present !/'	 Absent
2. Additional Shipping Forms (list):,e'a`^^ 

iLA^'y5^-4
3. Cust y Sealshipping And/or Sample Containers and their Conditions.

Present	 Absent

If Present, Condition:

f	
4. Sample Tag(s) I0 Numbers if not Recorded on the Chain-of-Custody Record

or on Sample Vial.

r_P	

Notes:

	 /Sh5. Condition of	 ipping Container (Verify that ice still exists such that

s9^	 samples are at refrigerated temperature).

6. Condition of Sample Vials.

C^6^9 b

7. Verification of Agreement or Non greement of Information on Receiving
Documents

8. Resolution f Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

BO's—.^7

n

a



S..

T.

•° P

a

Westinghouse Hanford	 CHAIN OF CUSTODYCompany	

/
Company Contact W • S . 7h a r ,QSC&n	 Telephone (5}373 - 38l $

Sample Collected by w-S•	 hcrnnSCn ZR_^^ Date 10 1I7- hqo	 Time 13347

Sample Locations	 -	 -15 3a
Los)- j O 	 5	 ^jy;^o^^s	 Field Logbookice Chest No. 	 -	 9 ook and Page No. LJkC-N - 2St7 -;I

Remarks	 -	 o f?. C o- t a l^	 a	 C.a...

^^ii

11II of Lading No.	 u	 Offsite Property No.	 N A
Method of Shipment 	 ^ 3a D PNL 	 U	 ^3oC r1^ca1

Shipped to	 •3a5'P/yL 	 U

'	 •-	 ,
Possible Sample Hazards 	 ^n .D-u t_ c ^^^Cr'G_^	 u^trJ^	 t^-^c! c a`a ^. f s

G,

Sample Identification

1 L49-5o-53P,, ^^g	 •moo-:3f^- /

^12tU t	 Cl r alt en 42 ri_sd	 1=i ^4	 Q ti	 n	 1 7 ^^ ^. G ^L^ tw	 ^f	 (l^C

/

Chain of Possession

Relinquished by: JL.l, 5 77tc.,&pS&?j Received by:	 )^"Z 	 Date rime:

f	 , .	 l 0112-1190 	 1 360 A4,a .
Relinq i Ked by: /	 Rece'	 by:	 Datefr	 e:

to ^s 4v // •LS
:elingtiished by	 Received by:	 0a elrime:

Relinquished by: 	 Received by:	 Date rime:

B01-3 -8

A•6000A07 (04r90)



W Westinghouse .
Hanford Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Collector	 Date Sampled	 IQ1I;-P /'9OTimeI;3'35	 hours

Company Contact	 LO • 5 •	 Telephone (SO4 ) 3 7 3 - 38 Sf

P1
Sample
Number

Number and Type of Sample
Containers Type of Sample' Analysis Requested

^ Ga

Field Information • '	 At	 c.	 A.^	 O

o?tso- BP- /	 R2 4P3

Special Handling and/or Storage JP* r in	 c1 A L 2i r cl

PART II: LAflORAZ RY SECTION

7	 /

r
L

C4

C'

r^

/! -AWZL///1 Title rIJLLZ'!1i t̂̂ !!^ f	 Date UL'lJ^fvL/^

.jlysis Required

*Indicate whether sample is soil, sludge, water, etc.	 A-6000.406(0)/89)

•• use back of page for additional information relative to sample location.

Bo=
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Attachment 10

Pacific Northwest Laboratory, 200-BP-1, Total Organic Carbon

Data Package 3
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O

Westinghouse
Hanford Company

OSM RCRA LEVEL C DATA ASSESSMENT0

U)

C

t .	 .

0

DATE /2./3i ,/1J 0 	 SAMPLES/MATRIX	 57- 157 .3

-..11 .s.-.p t&z
REVIEWED BY S!4	 6+ tin /,.qq 55-55- 146A !67-57	 Is

pM^f X
LABORATORY 1-N L.-3 Z5	 55- 55- 1 G7- —l_fo (o

CASE # ?PP 14217 7'Z,	 5'$c'57- lcaO	 55 55- IQO

SDG # #92 ^e4 J`Z	 *^3; ey	 SZO	 -5'1-157A Sz.-57-

^117G	 rj2- 57- f(oCA

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK	 ANALYSIS TD C..	 \

1. !-/o IJ i via +i vKS,	 O

2. Mga-i ;x fin; k	 O

3. t7. ti I %coie	 _X

5. ^l^b r^h;or Ico„4rol s-l6/	 G>

7.

B.

9.

10.

0 = data had no problems
X - data qualified due to minor problems
M - data qualified due to major problems /some data may be unusable

OVERALL ASSESSSMENT:	 o rL. cZ)or PCo b^u1S — c_(1 r2sw('U'

NOTES: ya. - offer ro I- 9/JL - W N L Sa w e to- i	 Ins

..	
J- Sa.un.^J^ Y+1^'Yi X ^^.

o Refer to the corresponding attachments for explanation of any problems.



S;

r..

-•a

L02

a1

•	 RCRA LEVEL. C OC

Name	 Date I-zl:? I	 a .

QC Check: 1-14	 iti.e A vA.l.

COMMENTS: ?$ eieA-. kb Ir(;3ig 4-IW - w4-0-r 4-cr

a l Scw^(JLo—S

ACTION:	 5

r

0	 -of 4!5



1sao

".1

RCRA LEVEL C OC

Name	 A	 G.	 Date ! &Z :r I /qo

QC Check: tAo6+r; k Sp; k-Q-

COMMENTS: oJJ MS recoveries -For wm4ger w4tl;e^,

^ rtD NLS ruin ofrl so:IS
• /^hS no-^ n2iiA 4*re	 ?PP or go Lo acco e 	Cc

h.

c	 ACTION: rto

ij"ro4^%u-e-

r^

Z of



RCRA LEVEL C OC

Name cl'A la rc ,	 Date 12I In L O

QC Check: 7) i+D lkso g- ALlj y-C " ,E

COMMENTS: MLA? JicpAi- lZ t^^ ^1i a ^n n,.^ Socv^(^`Q—

CoG^i -S -55- 1 02

`,	
ACTION: P1^f^,^^t.^ CSSaaic.^¢^ r ^l Cr ..s	 r

OSM ctw ^^ 3^R,S

sample # constituent	 value/dual	 sample # constituent	 value/qual

0%

0	 3 of to



Sam,

't4

y}^

jal

L_J
RCRA LEVEL C OC

Name	 7-A	 Le- G^ 6;2^'
Date	 17-

.131 &^ O

QC Check:	 L3lcr.4 k w^Alysis

COMMENTS:	 e:, I . b
y

/aM k

f

s

Sc.	 t^oit^ ^o-?;ors ^'rn^i'^S ('i'or Wlof-^ I 3tTo

5Le-_e_ CASE NA2RATl Ve : To c Asst y1 f-^ f..r u 1 ^J

-^,	 eV^i-^t.^lK^'1,r1 o^CONi7a.y^;v^c^^ion c1J^MVlo'f' ^ iKGle.

ACTION: t1ov^---

0	 Ll of C
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ial

U
RCRA LEVEL C OC

Name	

I1 	t

L Date 12^3o /96

QC Check:	 T+J

COMMENTS: Tor— -	 S5*cl re' Gav---C e-r D k

ACTION:

r+

L J
	

J of
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LuaI

n .
	 S

hl

0
RCRA LEVEL C OC

Name =rA l zraln

QC Check: (n4l423 A, C-

Bate/7

COMMENTS: "1^t---

->	 ACTION: r(.oVl_^^

0	 (o of G



W00-BP-1 SUMMARY TABLE
Laboratory: PNL-325
SDG $: Report 1, Rev 0

Report 2, Rev 0
Report 3, Rev 0

TOTAL ORGANIC CARBON - soil
sample value/qualifier

Sample Number I value/qualifier

Report 1
------------------

(ug/g)

49-57B-157.5 73 J
cq	 49-57B-157.5D 95 J

49-57B-160 69 J
--	 49-57B-161 113

50-53B-EB 94 J
e"	 50-53B-155.7 43 J

48-50-168-1 176
48-50-168-176 149

-_	 48-50-168-2 131
48-50-176.7 221
52-54-168.5 280

Report 2 (mg/Kg)
------------------

49-57B-216 96.0 J
-	 49-57B-216-A 52.2 J

49-57B-220 39.0 J
49-57B-229 50.0 J

t?+	 50-53B-208 22.6 J
50-53B-208A 26.5
50-53B-214 14.1
50-53B-225 56.6 R

Report 3
-----------°-----

(mg/Kg)

55-55-160 92.3
55-55-160-A 125

55-55-162 21.5 J
52-57-160 61.0

52-57-160-B 84.1
55-55-166 61.5
55-55-190 23.8

52-57-162.0 47.9

.R not reported and/or requested

all sample numbers begin with 699- prefix



rlP

000-BP-1 SUMMARY TABLE
Laboratory: PNL-325
SDG #: Report 1, Rev 0

Report 2, Rev 0
Report 3, Rev 0

TOTAL ORGANIC CARBON - water
sample value/qualifier

Sample Number	 value (ug/ml)/qualifier
------------------ ------------------------
Report 1

---------------
no water samples

Report 2

49-57B-216B
r , 49-57B-216C

49-57B-216D
49-57B-229A

eport-3---------

52-57-157-A
52-57-157-B
55-55-160-A

0.67 J
0.40 J
0.16 J
1.34 J

0.41
0.99
0.65

NR	 not reported and/or requested

all sample numbers begin with 699- prefix



•	 INTRODUCTION

This data package contains the results obtained by Pacific Northwest

Laboratory (PNL) staff in the characterization of samples for the 200-BP-1

Groundwater Analysis Project. The samples were submitted for analysis by

Westinghouse Hanford Company (WHC) under the PNL Technical Project Plan (TPP)

16772 and the Quality Assurance Project Plan (QAPjP) ALO-001. The analytical

procedures required for analysis were defined in the Test Instructions (TI)

prepared by the PNL 200-BP-1 Project Management Office in accordance with the

TPP and the QAPjP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of

Custody (CDC) and Sample Analysis Request Forms. The samples were delivered

_	 at refrigerated temperature to the 300 Area, 325 Building 200-BP-1 Sample

Custodian.

The requested analysis for these samples was Total Organic Carbon. The

quality control (QC) requirements for each sample are defined in the test

instructions for each sample. The QC requirements outlined in the procedures

and requested in the WHC SOW were followed. Sample duplicates and methods

blanks were analyzed. All QC data that exist are include in this Data

m4	 Package/Report.

The data in this package are reported in separate tables for soil samples

M

	

	 (Table 2) and water samples (Table 3). The chemical analysis data are

reported on a per received basis. That is, no corrections were made for the
CIN

	

	
weight percent water in the samples. Three appendices are provided; one for

Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and

Sample Receipt Forms and one that contains the primary total organic carbon

analytical data.

0	 2



0	 CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and

conditions of the TPP 16772 and QAPjP ALO-001, for completeness. Release of

the data contained in this hardcopy data package and in the computer-readable

data submitted on floppy diskette has been authorized by the Project Manager

or the Project Manager's designee, as verified by the following signature.

^"Y1 2UJ _	 / '.) 1 a-90

B. M. Gillespie	 Date
200-BP-1 Project Manager

LCI

Ouality Control

eti	 I certify that I have reviewed all data in this report/package for

ea,

	

	 completeness of the QC data and for compliance with project QC requirements as

defined in the TPP 16772 and the QAPjP ALO-001.

L. Daniel	 Date
,.	 NL ACL Quality Representative

CF.

0	 3



TABLE 1: 200-BP-1 Sample Numbers

WHC_Samole Number

699-55-55-160
699-55-55-160A
699-55-55-162
699-55-57-160
699-52-57-157A
699-52-57-157B
699-52-57-160A
699-52-57-1608
699-55-55-166
699-55-55-190
699-52-57-162

PNL ALO Sample Number Sample Tvoe

90-6716 Soil
90-6717 Soil
90-6718 Soil
90-6719 Soil
90-6720 Water
90-6721 Water
90-6722 Water
90-6723 Soil
90-6724 Soil
90-6725 Soil
90-6726 Soil

k

r°f

^f	 ,

11	 4



TOTAL ORGANIC CARBON ANALYSIS RESULTS

The soil samples and their accompanying QC samples were prepared by

procedure PNL-7-40.37, Determination of Carbon in Solids Using the

Coulometrics Carbon Dioxide Coulometer. 	 The methodology is consistent with

SW 846 Method 9060.	 Procedure PNL-7-40.37 defines the operation of the

instrument used as well as the analysis of the sample. 	 SW 846 Method 9060

leaves the option for the analyst to follow the manufacturer's instrument

instructions for calibration, analysis procedure and calculations. 	 The water

^. samples and their accompanying QC samples were prepared by procedure PNL-7-

^. 40.7, Solutions Analysis:	 Carbon.	 Analysis for both soil and water samples

was performed in building 325 in the 300 area.

Soil Samples

With the Coulometrics TOC analyzer, an.average (daily) blank must be

determined prior to calibration check of the instrument and analysis of

samples.	 The major source of carbon in the blank is adsorbed CO2 on the boat

and ladle.	 The blank is obtained by removing the quartz ladle and platinum

boat from the furnace tube, then these parts are placed in the furnace and

carbon analysis is performed on this blank.	 As there is no sample preparation
cr

prior to analysis, this instrument blank is also considered to be the methods

blank when determining TOC by this method.

The blank thus obtained has a direct effect on the quantification limit

for each sample as this value must be subtracted from each sample value

determined.	 However, this blank value is not an indicator of instrument

sensitivity, and should not be considered as an indication of the true

instrument detection limit.	 If the instrument were operated in a carbon-free

atmosphere, a lower blank value could be observed.	 It is not possible to

5



• determine the absolute instrument detection limit (i.e., a measure of

instrument sensitivity) under current laboratory operating conditions.

Therefore, as the daily blank represents the background carbon level in this

analysis, it sets the lower method quantification limit for that day. 	 For

purposes of this report, the daily blank value is used as the lower

quantification limit for the analysis. 	 Reported results indicate that the

results are above this method quantification limit (instrument background

carbon levels).

c^ An average "method detection limit" for this analytical method may be

—^ estimated from the standard deviation around the blank values reported for

t"- this project.	 The blank data may be found in data reports titled Total

rc
Organic Carbon Data Package No. 1, Total Organic Carbon Data Package No. 2 and

in this data package.	 This "method detection limit," defined as three times

the standard deviation of the blank values, is _3.4 jig of total organic carbon

' in the analytical sample.	 The method detection limit expressed in

concentration terms would be dependent on the sample size analyzed. 	 This

average "method detection limit" value is useful 	 in evaluating future

applicability of this analytical method.

Samples were analyzed in duplicate. 	 Duplicate results differed

significantly.	 The percent standard deviations (as defined in the

QAPjP ALO-001) ranged from 27 to 24%. 	 This variability of difference is

mostly attributed to the heterogeneity of the soil samples received and their

moisture content.	 Due to the large amount of sample inhomogeneity observed in

the samples, WHC was consulted on this issue in order to determine an

acceptable method for obtaining a representative sub-sample.	 The analyst

followed the accepted protocol of mixing the sample but heterogeneity still

i6



remained as demonstrated by the duplicate results. 	 However, it should be

noted that the possibility, however remote, of analytical error cannot be

completely eliminated based on the existing data.

At least one standard is analyzed each day as a one point calibration of

the instrument.	 The manufacturer's manual states to use a single point

calibration of the instrument as the instrument exhibits a linear response.

Upon review of the standard results (of the same Kodak a-D Glucose standard)

for this set of data, the recoveries ranged from 99% to 102%. 	 The average

Cti recovery was 100.0% with a standard deviation of 1.4%. 	 The conclusion is that

the precision from this set of data is ± 1% relative, and a bias of 0% on the

average.

The general Environmental Protection Agency (EPA) hold time for Total

Organic Carbon Analysis in soils is defined at 14 days from the date of

tsampling. The hold time was met for all but one (90-6726) of the soil sample

analyses in this data report. 	 This one hold time was inadvertently missed as
,c

the analyst did not realize that this sample was sampled three days prior to

the other sample (90-6725) it was analyzed with and took the sampling date

(10-29-90) as the same for both samples. 	 The late analysis has no known

impact the final results of the data.

Water Samples

With the Dohrman DC80 total organic carbon, a check standard is injected

into the instrument repetitively until two successive results are within 1%

relative.	 This standard value is taken as the one point calibration of the

instrument.	 The manufacturer's manual states to use a single point

calibration of the instrument as the instrument exhibits a linear response.

An average "method detection limit" for this analytical method is estimated

0	 7



from past analyses at 0.7 t+g/ml.

Samples were analyzed in duplicate.	 Duplicate results differed

significantly.	 The percent standard deviations ranged from less than 1% to

20%.	 This variability of difference is mostly attributed to the small amounts

of total organic carbon in the water samples. 	 The sample results are near

detection limits.

At least one standard is analyzed daily (in at least duplicate) as a one

point calibration of the instrument. 	 Upon review of the standard results for

Q-y this set of data, the recoveries ranged from 77% to 123%. 	 The average

.• recovery for the 10ppm standard was 101% with a standard deviation of 5%. 	 The

conclusion is that the precision from this set of data is ± 5% relative, and a

bias of +1% on the average. 	 The spike recoveries, however, were not as good.

" The average recovery was 105% with a standard deviation of 25%. 	 The poor

• recoveries are attributed to spiking at 2 times the detection -limit (detection

limit of about 0.7 to 0.8 ppm).	 The standard deviation of the spike

recoveries that are so near the detection limit is expected to be larger than

if samples were spiked at five to ten times the detection limit. 	 The spike

sample and spike blank analysis was not requested in the TPP or the client SOW

for TOC analysis.

The general Environmental Protection Agency (EPA) hold time for Total

Organic Carbon Analysis in soils is defined at 14 days from the date of

sampling.	 The hold time was met for the water sample analyses in this data

report.

8



Table 2: 200-BP-1 Total Organic Carbon Analysts Data
Soil Samples

Sample US C O9 C in WKS RSO (X) 2 rec. Data Date
YHC Sample Y
............... PRL ALO K

.........
Sample Type
........... wt. 9

.........
Results
.........

Sample
.........

Sample
.........

Dups
.........

spike
.........

Sampled
.........

Analyzed
...........

699 . 55 . 55-160 90. 6716-1 Sample 0.28326 28.84 26.13 92.3 a 10-23-90 10-26.90
" 90-6716.2 Duplicate 0.25249 28.81 26.1 103 10-23-90 10.26.90
" 90-6716.3 Standard 99.25 10-26-90
" 90-6716.4 Blank 2.71 10-26.90

699-55-55-160-A 90-6717-1 Sample 0.28147 37.81 35.1 125 8 10-23.90 10-26-90
" 90-6717.2 Duplicate 0.3173 37.97 35.26 111 10-23-90 10.26.90
" 90.6717-3 Standard 99.25 10-26-90
" 90.6717-4 Blank 2.71 10-26-90

699-55-55-162 90.6718-1 Sample 0.55697 14.71 12 21.5 J' 24 10-23-90 10.26-90
" 90.6718-2 Duplicate 0.60811 21.29 18.58 30.6 10.23-90 10-26.90
" 90-6718.3 Standard 99.25 10.26-90
" 90.6718.4 Blank 2.71 10.26-90

699-52-57. 160 90-6719-1 Sample 0.33163 22.93 20.22 61.0 3 10-23-90 10.26.90
" 90.6719-2 Duplicate 0.39409 25.6 22.89 58.1 10-23-90 10-26-90
" 90.6719.3 Standard 99.25 10-26-90
" 90-6719-4 Blank 2.71 10-26.90

i0	 699.52.57-160.8 90-6723 . 1 Sample 0.3902 34.54 32.83 84.1 3 10-23-90 10-26-90
" 90.6723-2 Duplicate 0.2981 28.93 26.22 88.0 10.23-90 10-26-90
" 90-6723-3 Standard 99.12 70-26-90
" 90-6723.4 Blank 2.71 10-26-90

699-55-55-166 90 . 6724-1 Sample 0.36091 24.92 22.21 61.5 14 10-24-90 10.26-90
" 90-6724-2 Duplicate 0.40881 33.39 30.68 75.1 10-24-90 10-26.90
" 90-6724.3 Standard 99.12 10-26.90
" 90.6724-4 Blank 2.71 10-26-90

699-55-55 . 190 90-6725-1 Sample 0.4421 17.1 10.5 23.8 7 10-29-90 11-13.90
" 90-6725.2 Duplicate 0.4401 16.09 9.49 21.6 10-29.90 11.13.90
" 90.6725-3 Standard 101.7 11-13-90
" 90.6725.4 Blank 6.6 11-13.90

699-52. 57-162.0 90. 6726 . 1 Sample 0.31368 21.63 15.03 47.9 2 10.26-90 11-13-90
" 90.6726-2 Duplicate 0.27817 19.48 12.88 46.3 10-26.90 11-13-90
" 90-6726-3 Standard 101.7 11-13.90
" 90.6726.4 Blank 6.6 11-13.90

Total Organic Carbon by PRL Procedure 7-40.37, on Instrument WA92040,
325 Bldg., rm 313. Data reported from LR8 52996, pp 53-57.
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Table 3: 200-BP-1 Total Organic Carbon Analysts Date
Vater Samples

Ave. RSD of C4 Lab
ug/mL ug/mL Dups Spike Cntrl Cntrl Date

VRC Sample M
.................

PRL Sample 1
............

Sample Type
.............

Sample
.........

Sanple
.........

L%1
.........

%Rec
......

%Rec
............

%Rec Sampled
.........

Analyzed
.........

lOppn Lab Cntrl 10.0
9.4 9.8 98

10.1

Vater Blank 0.08 0.11
0.13

699-52-57. 157-A 90-6720 . 1 Sample 0.41 0.36 19.6 10-23.90 10-26-90
90 . 6720 . 2 Duplicate 0.31

90 . 6720. 3 Sample*Spike 2.06 2.08 1.4 115
w 2.10

699.52-57-157. 8 90 . 6721-1 Sample 0.99 0.90 14.1 10-23.90 10-26.90
90 . 6721-2 Duplicate 0.81

90. 6721 . 3 Sanple+Spike 2.04 2.06 1.4 77
II 2.08

699. 52-57-160-A 90 . 6722 . 1 Sample 0.65 0.62 8.0 10-23-90 10-26.90
90-6722 . 2 Duplicate 0.58
90-6722 . 3 Sanple*Spike 2.65 2.46 10.9 123

u x 2.27
90. 6722 . 5 Blank 0.06 0.12

x x 0.17
90-6722-4 Blank+Spike 1.89 1.87 1.5 117

u u 1.85

tOppn Lab Cntrl 10.6 10.5 1.4 105
10.4

Total Organic Carbon by PRL Procedure 7 .40.7, on Instrument RA64102,
325 Bldg., rm 400. Data reported from LRB 53093, pp 55.

Samples and Controls spiked at 1.5 ppn. The 1.5 ppn spike level is about 2xDL
and therefore spikes exhibit somewhat poor recovery
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PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by:	 Date/Time:f	 40	 L

Received by:_^  T^/^L
Customer Sample Numb

ALO Sample Number(s)

1. Customer Chain-of-Custody Form: Present !i	 Absent

2. Additional Shipping Forms (list):

3. Custod Seals on Shipping and or Sample Containers and their Conditions.

Present	 Absent

If Present, Condition:	 ^^C9 P

4. Sample Tag(s) IO Numbers if not Recorded on the Chain-of-Custody Record
'	 or on Sample Vial.

5.

G^

6.

7.

Notes:

Condition of Shipping Container (Verify that ice still exists such that
samples 

^
are
ea

at refrigerated temperature).

ZJ
Condition of Sample Vials.

Coo 
Verification of Agreement or Nonagreement of Information on Receiving
Documents.

a.	 ot Pr' o^s or Discrepancies.

Nll^-

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-002
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t,

Westinghouse Hanford . CHAIN OF CUSTODY
Company

Company Contact.	 S kN_ 4n env f. EIeld SwirQ	 hone — I 3 73 - .fig/ `s'.

Sample Collected by 1. S4elVler Date ^,a/90	 Time D •	 C-

Sample Lci	 tions.f^^ h^- ^	 ^^ ^^^	 ^t^1fe 	 '-gOgjST

tce Chest No.. to S ^30w (!F)OtQ_( Field Logbook and Page No. W WC,- - Z 7-	 77.7

Rem rks n xltPu°^¢d	 /'bT^F(	 O^fM/tC oPtlB	 UC^,

9D- BP -

Bill of lading No. Offsite Property No.

Method of Shipment LhaaLd  au a	 r, 3 is ,P y

Shippedto  

Possible Sample Hazards

Sample Identification -

IoGG-55 - 55 - rroo

I,IaoltitL.rlrn^a111sS • Seib G^^.^-v1•^o-x̂ ^'u.f 8^t.enn^.r.	 nlrmt, Tie
PIY 7-'5/O 37

1099- 55^<- 1 60A
IZong1., n rnlrefaittu •, S&a3(L 01^5^L Tve

^ PNL -1fa, 37

bg4_55-5s- 1^^a'
1, 1201V%I, .hu	 la =•	 S (YkA	 o	 w. (Tnn^	 G7^

\, r

^. Chain of Possession

fishedb :	 S	 /W,*j Received by: Date rime:^Relin

/4	 D
Relin	 ed by: Receivi	 b	 //,/ Oatetr'me;

V ///(///u - O Z	 QD Z/Q

.elinquis	 d by: Received by: ate rime:

linquished by: • Received by: Dateffime:

B01-003
	 A-000.407 (0090)



rwl Westinghouse	 I	 SAMPLE ANALYSIS REQUEST
f Hanford Company

PART I: FIELD SECTION

Collector W.'0 • -TWjp(^J S	 Date Sampled 10 2-3190 Time l/o— hours

Company Contact W 	 Telephone (501,373 8Y^ ^^33i ^^

Sample	 Number and Type of Sample Type of Sample •	Analysis RequestedNumber I	 Containers

0

11)

1...

r'

+w

t^

Field Information •_*

and/or Storage

PART II: LAaORATO!Z SECTION

\,..i^eived by	 Title 	 Date

.dlysis Required

'Indicate whether sample is soil, sludge, water, etc. 	 A-eo0o• 40e (071801
**Use back of page for additional information relative to sample location.

B01-004



Westinghouse Hanford CHAIN OF CUSTODYCompany

Company Contact Telephone	 -

Sample Collected by	 h ate	 Time 0 ,M5 .;	 i
SampleLocRtions	 -	 - o14 S' G935

Ice Chest No.. Field Logbook and Page No.	 -

Remarks

K76 C' '

Bill of Lading No. Offsite Property No.

Method of Shipment l^il/L LA	 '
Shipped to

Possible Sample Hazards

Sample Identification

1 (n94-52 -57= i6o
Iano rnl. A n 13	 p .• 17 nn ^	 •	 bt	 IDr11-7-44n,47

.o-. I)35bnj, 	 o•Qn ,1A	 Lk X2 MaA • 4tw I 	 rAw. v	 ML 7—:J1 7)1	 TAY TIVL

t , zSan.a.s n w t ei.	 2a	 a •	 ,^ . 4lCL.'rbT	 ogloMJie_ r u	 noel ^QML 7-+•16. 7
q ^ 52-57- , O PC

-- ^zZ50M.f..o.r.G4ncP^ lu^r/Zh.^, ld ^'TQrwn o^c-..ivicr n^-of^t,N ^I^L7^5^0•?^
^. > 694- sz rS -R. o b

11 120M. ,Omber Q V,'S'5;-e,0 I ToTat	 of=toar n^c R N^ ('̂Y( 7-^{D.3T

Chain of Possession

Retinyuished by: /( ^nQy S eceived by:	 _	 z S r	 Al- Date/Time:

by:

Received by:

by: .	I Received by:	 I Date/Time:

B01
-005 	 A-6000-407 (0490)



0

U

Westinghouse

	

	 (	 SAMPLE ANALYSIS REQUEST
^• Hanford Company

PART I: FIELD SECTION

Collector l^yD11 	 ^.	 L^	 Date Sampled	 9^ Time &93S hours

Company Contact UL / om--,)oa 	 Telephone	 d 373-- ;rRA- '	 y
o9sCS, 093

Sample	 Number and Type of Sample
Number	 Containers	 Typeof Sample	 Analysis Requested

0

Ing

^ 21 u Diu J_7 ^Y ^^^( !^ 1. 1^

s^
ro s'

Field Information`•

Special Handling and/or

PART II: tA80RAT RY SECTION

lfw,eived by	 Title	 Date 10	 C)4 dlysis Required
OIL

• Indicate whether sample is soil, sludge, water, etc.	 A-6000 -Q6 (07189)
**Use back of page for additional information relative to sample location.

B01-006



Received by:

Received by:

BOI-007

Datellime:

Date/1'ime:

A•6000-407 (0400)

by:

by:.

r
Westinghouse Hanford	 CHAIN OF CUSTODYCompany

:ompanyContact. MorAix	 Teleg^to Khq^ri73^3S1G

ample Collected by ^A ^.5•Jf}LO[	 Date	
wSt Z

L 	Time 699 S
ample t actions i7 -55 - S^`C'

:e ChestNo..	 ''	 Field Iogbook and Pace No. (.cW14(!-/U-21r7-,Z 1o9.1

emarks

ill of LAing No.	 A3R	 Offsite Property No. AJf}

lethod of Shipment	 325 )0-,V4--

tipped to	 .P	 4 #3 -
ossible sample Hazards Lo4  tnr r ivl A (^ ^lJ 3 Jl UJ!	 G!/

Sample Identification 	 _1.

Chain of Possession

Relinquished by: ^•`^ VLO/l O.0- I Received by: _ If SJi er	 DateRime:

Dy /O

)20/0
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WestinghouseI

	

	 SAMPLE ANALYSIS REQUEST
Hanford Company

PART 1: FIELD SECTION

Collector 1^1. S • -fh om^Sbrt ^•^.5^	 ^	 Date Sampled 1D-I AJ90rime (=6 hours

Company Contact \Ater 	 Telephone (50 41) 373- 3$ Iii

Sample	 Number and Type-of Sample Type of Sample'Number	 Containers

16	 1. e-raUSS • a

Analysis Requested

Feld

—JV J an'./
Special Handling

PART II: LABORATORY SECTION

oeceivedby	 -	 Title	 Date11

.alysis Required

Indicate whether sample is soil, sludge, water, etc.	 A.6000A06 (07189)
"Use back of page for additional information relative to sample location.

•	 $O1-OOb



PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

B

ro,

n

SAMPLE RECEIPT FOR

Delivered by:	 Date/Time: y/3M 	 ly
Received by:

Customer Sample Numbers): / Q9" SS "SS- -/ ^d	 ^!^"S2 -^7 //o Z-

ALO Sample Number(s): `^^ ^ 7 ^ ^	 gU -io 7 Z-6

1. Customer Chain-of-Custody Form: Present 	 Absent

2. Additional Shipping Forms list):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present	
41^ 

Absent

If Present, Condition

4. Sample Tag(s) ID Numbers if not Recorded on the Chain -of-Custody Record
or on Sample Vial.

Notes:

--	 5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

Goo 1) -ZO/Gf y
6. Condition of Sample Vials.

G as/)
7. Verification of Agreement or Nonagreement of Information on Receiving

Documents.

8. Resolution of Problems or Discrepancies.

A\V/la

RETURN COMPLETED FORM TO PROJECT MANAGER

..

e.

B01=009
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Received by:

Westinghouse Hanford
Company

mpany contact

Sample Collected by.T.k) . e.Le(S Ik

Sample Locptions ^99-5^ =S5 i le//<

Ice Chest No.. A,124-,)

Remarks A a- o/ft 3r 6. ate:

Bill of Lading No. —

Method of Shipment	 L

Shipped to 37-5- PAIL Lag

Possible Sample Hazards Alzin

f'^t f I ^^'.^5 S^^ /9n

. CHAIN OF CUSTODY

Telephone	 3 73 -39 /B

N—

— Date ^ie/gp	 - Time

/̀7 rae	 /I/T Fmit r nlw B/S I

_Field Logbook and Page No. WqC-N-7.87-2.

7 0-7-A l ! )NR-4Mfe eAREA.t/

Mite Property No.	 —64—

f/.ten A 375 fV La^.

Sample Identification

,..M MV

Chain of Possession

by:	
^`	 Date/Time:

s (	 IV-,?f- 
by:	 Date/Time:

s 27/Z-.— 	 /a/c s/S O	 /L : z 5

14AL/	 10 /30 A76
A-6000.407 (04190)

B01-010



0

Wes parry
^• Campany_ds

Company Contact.

Sample Colle cted by

Sample Locptions C

lceChestNo..	 ^.

Remarks

Hanford	 I	 CHAIN OF CUSTODY
zb 94

,UGC	5.	 071 	Telephone O S 73- -AT fe
x, t7	 yj Date 10 /a e,190 	 Time /.^0.3

7-S2-h7 GtJBGGS^ /^21^C/1 OFo^00^{ST 7.

Field Logbook and Page No.

Bill of Lading No.	 &W	 ppOffsite Property No. _!1/A	 a

MethadofShipmenta- _4S L_ Iair>,4^C ]^zGrc_2b325,v/YL 4,9A

Shipped to S9 S' 	 GA^8 &Ra 	a)

Possible Sample Hazards 4=0- vnilic?tL^^ ii>I /^ ^^^^/ hl^mrr 7^

Sample Identification

_	 Chain of Possession

	

Relinquished by: ST 6N . 1105 Received by:	 At"Z	 Datetrime:

/O d G 9D 1.,12
Relinquished b	 Rec ed by:	 Date/rime:

	

_/Z—	 /O L V6  /LZS

^g -sh	 y	 Received by	 Date rime:

B01-011
	 A-6000.407 (04901



W Westinghouse	 l	 SAMPLE ANALYSIS REQUEST
Hanford	 anyComp

J
I	 PART I: FIELD SECTION

CON ^^'y	 Date• i^7 f Co l 	 Sampled	 ^^ 90 TimeCollector ,^^1 t^ ?____r

Company Contact ,A	 . j	 _::ZT^ M'Dtlm	 Telephone (60. 1 37Tr3f'/fI

Sample	 Number and Type of Sample Type of 
Sample*Number	 Containers Analysis Requested

nn ..uJ YlJ1^i . l F//l

hours

^r

I~?

i

r^

Field

l7riT.^( AAI/^L3JlCi^l^'^

M

PART 11: IABORA RY SECTIO

7 eeeived by	 Title	 Date & *0

alysis Required

A-6000-406(07!69)'indicate whether sample is soil, sludge, water, etc.
**Us* back of page for additional information relative to sample location.

B01-012
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